Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


RI CRE NLALEED 


a er en ee ra oT oe 


CAM 


Cartographic Automatic Mapping 


Program Documentation-Version 4 


OGCR CD 75-1 (Revision) 
March 1975 


ee ; ; Bee a te : a eee 
stewie! yn he nian alg bi tens scanning ieee, ig Nac ia caning ih st aise. tics Licae oh ececae uss 


mee i TOOn 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


CAM 


Cartographic Automatic Mapping 


Program Documentation-Version 4 


i] 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


ft CONTENTS 
\ ; Page 
PRIPACTE heii ip. op dblonediend & Latter ae lees ied Gnien ast eab edhe teed Wil 
¢ 
CHAPTER T—USER'S GUIDIE oo... ce eee eh ee i hate l 
A. Introduction cece ee, 1 
B. Identify Plotter ee ee 2 
C. Identify Projection 0.000000, ac Mee ae S3 te 3 
DOU VM Griitl S32 eaetetts a 29 dor ove ok pus na Soo Cdn ann Retin Shakes, A 
E. Optional Data Words 00000 igen heres te  "D 
I, Command Words 2.000.000 0000000000002... 000 eee, § 
" re SONIC VGC nea oe neha ek fF Sonat ah AS I 
H. Program Abnormal Terminations bh gtaner es pYetg lok dumped wines . 44 
T, Plotter DD Cards 20000000 cece cece ee cece 4 
4 CHAPTER I] —PROGRAM 3E7-UP AND OPERATION........... _. 16 
NOGOVONW 8s 652 53 sh natae aah M aR ciel od tebe eeatcriputacund. AG 
B. Linkage Mditor Overlay Cards ...0.00.0.... Pia OR e eat tah dash oe 16 
C. Deck Set-up to Execute Load Module....0................. .... 16 
D. World Data Bank To. c cece cece. 17 
CHAPTER II —INPUT/OUTPUT FORMAT SPECIFICATIONS ___. ; 18 
i 
A. Format MBFMT 0.2.00 00000. ee. oe 18 
B. World Data Bank Format No.1 .......... ........... 18 
C. Twenty-Two Byte Binary Format......... opus ay eS tas Lee, 19 
D. Graphic Data File Format...0000000 00.2 9 
E. DAHLGREN Format ...0..0.0.0.00000..000.000.0000.0002000.- 20 
CHAPTER IV — EQUIPMENT SPECIFICATION AND STORAGE... .. 22 
CHAPTER V— MATHEMATICAL MODEL.......................... 23 
By AD CLiMEOUS a2. 35 5g ek ape 8 inca 0 aed ee Ocha ak eased Sa ot Reet 23 
B. Map Projection Equations... 0.0.0... 2A 
Ce Map Scale Factors: :2.00 40 as! etaa ohh been bet en ees haa te cds 33 
“s Di Retr ONGC 4.53 fs. 8 vig tescien RAE Ey driy bal eralectmmanioe Aw, ee 36 


iii 


y 


1 
@ " Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Page 


CUAPTER VI— DESCRIPTION OF PROGRAM VARIABLES .......... 37 


A. Arrays (DUM [and SAVE) for Storage of Input Vaules .....00.... 87 
B. Parameters in Common Blocks 000000000000 00 000 cc eee mp) 


CHAPTER VIT— DESCRIPTION OF SELECTED SUBROUTINES 


AND OVERALL FLOW CHART ces hey w Sdvnnined eh Ge AO 

A, Subroutine COREAD 0000. 000 cee 54 
B. Subroutine COTRAP . 00... .. a Dir Pehs tather ee: 54 
C. Subrouting CSCALE o.0...000000.. 5 
I. Subroutine GRATICG 00000000000... ts 54 
E. Subroutine OVRLAY ..0....00...... ON pisei ale ered nate ee remedy TENE 
I’, Subroutine RYTOUT 20 00 eee eater OO 
G. Subroutine TGTRED 00.0000. awh ee (Soe, Jb 
CHAPTER VUI— GLOSSARY OF SUBROUTINES .................... 58 
A. FORTRAN Subroutines 00.00.0000. 000000 cc cece ees 548 
B. Assembly Languaye Subroutines 0.000000 0000 00000 eee G0 
C. General Plotting Subroutines 20.0000 000 0000002 ee id 


ID. Subroutines for Line Modes ....0000000.0 000000 eee OL 


CHAPTER IX — MAP PROJECTIONS — DESCRIPTIONS AND 


SAMPEES 22) hex ciosh te chan eae adi, tah She tata ee 62 

A. Azimuthal Projections 000.000.000.000 00000 eee 63 
Azimuthal Equal-Arca .. 00.0000. Aoieks tence OH 
Azimuthal Equidistant ......000000 00000 eee eee 66 
Gnomonie cae ee 3 agit eel alae en eae awe at 68 
Orthographic 002. eee eee . 70 
Perspectives sinie soa eies 8 bh phe eo eee et 72 
Stereographic. 0.0.00. eee e ee ba NO 

B. Conie Projections ...0.000.00 0 eee 78 
ANVIDOTS 6 e285 feats rite ele ces atlas ene tees na Md BE Bale hh 78 
Kavraiskiy TV" sordid ae et a eet dup hae Ae we ee 80 
LamMbCrl scctentaes eieceadeua eae, SE geal een te ek odes 1. 82 
Ptolemy. .4cces sag oobi eek aly teak oO Raga eed eee 84 

Ge Gylindrieall Projections: «4's sa juansasa a bamanew eens a ham Salis wanes 86 
Iequirectangular 2.00620 ee 86 
Mercator: tun he tack Line Sod kaikki aod Memeo oh 88 
Miller Sonoda aha te aeaanes ios Spade apie RR ae Gaby wi ean 90 
Transverse Mercator ...0..0.6.00 0000 o tees 92 
Universal Transverse Mercator ......00.0 00.00.00 eee ee 94 

Di Miscellancotis: gc. !cc en ee8 ces ie east peed ate ananel eet ed erecta 99 
Poly Gonicrsss::cct ere Lahn ate ttle gala tele A gs fete at tes 99 
SINWSOIC Aisin teeedne AN eaten ce eat cl aimed es 102 

AY. Display® sisc hate ibn wich Rene eoiat ty a eee Aas 104 

Ey Sy inbol icc tedein Coactattaeba loth stud adie ena cadteay Oe Paget Ree ane ou els 109 

iv 


; ’ 
Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


FIGURES 
Page 
1, Sample Program Output... te, dotted seat bY apices essen LD 
2, Sample Program Output... - ee a wey Pach Asien reteiael OED 
3. Sample Program Output .. hg Ate bitte DI aie 25 
4. Sample Program Output. 000... ae aieiselt Gap states ee oe Ae 25 
5. CAM Flow Chart... 000000 oo eee 6 dan pees te 
6. Guide to CAM) Projections 20.0000 00.0000. sof mag ihe ee 02: 
7 Azimuthal Equal-Area Projection... . horse nos wee BS 
8. Azimuthal Equidistant Projection... 000000000... OF thts cee OF 
9. Gnomonic Projection .......... iat? Stee tidal henge tte dhe J. 69 
10. Orthographic Projection 900000000000. 2 00. ee opie. CM 
11. Perspective Projection ....... AeGMins Haciivsl oad ted ths Soe Sede dieu 73 
12. Perspective Guide on Orthographie RSs see, Qe estes eccentae asec ee, 
13. Stercographie Projection 0000. 0 cece eee TT 
l4. Albers Projection. o.0....0...00...... She AERIS cate eee AY 
15. Kavraiskiy FV Projection... |. cathe Nah tes dete teat leaks Ge Geta nee (NOE 
16. Lambert Conformal Conic Profdctian DA eae biases Bae ak eet aot antes 83 
17. Ptolemy Projection 0000.00 00 Lb chlise ge, 189 
18. Equireetangular Projection... ... igi 8 Citheh atk bel Bete D esreenee aes ... 87 
19, Mercator Projection o.0...0000.00.0000.0.0000. ee .... 89 
20, Miller Projection 0. .... Lacie aden, fn OSB i Vea we cispratces. OL, 
21. Transverse Mercator Projecion prise abet OEE cree ea? ao ieytes Teese 93 
22, Universal Transverse Mereator Grid ooo. 00 ee 05 
23. UTM Grid Zone Designations and Index to Spheroids ............. 97 
24. Polyconie Projection... 2.0.00 eee 101 
25. Sinusoidal Projection 9.000... Esha raeha te My deere & cama gt ae 103 
26, XY Display 2000 eee 108 
27, Symbols ..... (uta gece ts OP Gaeta Vo ee pst inte ees PLL, 

i 
v 


' Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


PREFACE 


The Cartographic Automatic Mappmg (CAM) Prograni is the output portion 
of AUTOMAP—an automatic mapping system developed hy the Central Intel- 
ligoenee Agency that enables the user to convert digitized data into. seographic 
coordinates and to automatically draw maps. Other parts of the system are the 
BUDAK program, which converts the X-Y data of six projections into latitude 
and longitude values, and World Data Bank T (WDB oT). which is an approxi- 
mately 100,000 point digital representation of World coastlines and international 
boundaries. Both are available from the National Technical Information Service. 


CAM is an IBM Systems 360 Fortran program that performs a wide variety 
of cartographic plotting tasks, Tt will connect points with straight lines or great 
circles and draw line grids, range rings, ellipses, cones, azimuths, and a host 
of other map features. Inchided also are a selection of 17 map projections that 
can be used in conjunction with either an 8.200 point World shoreline found on 
the CAM tape or the WDB I, which is separate. The structure of CAM is modular 
to permit the casy addition of new features or subroutines to read data in a 
different format. 


New features included in Version 4 of CAM are the Polyconic projection, 
UTM grids and ticks, longitude and latitude ticks, legend box blockcut, a route 
and corridor option, and twelve new line symbols. ‘The sample plot instructions 
have been combined with the projection descriptions, which have been rewritten 
to be understandable to the noncartographer. 25X1A 


NOTE: This program was written and documented by 
CIA Office of Joint Computer Support, and edited by CIA 25X1A 
Office of Geographic and Cartographic Research. Corrections and suggestions 


are welcome and should be directed to ATD/GCR, Central Intelligence Agency, 
Washington, D.C. 205085. 


vii 
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IL USER'S GUIDE 
A. Introduction 


1. doh Outline 


Step lo fdeatify Plotter 
Step 2 tdentify Projeetion 
Steps Other Identifiers 
Center Point 
Map Boundaries 
Map Seale 
Step Optional Data Words 
Step 5 Plotter Board Size (XYLEM) 
Step 6 Command Words 


2. Beseription 


The CAM uses a Problem: Oriented Language’ (POL, type ot data ecard structure, 
whereby the program performs only those funetions specified by the user, The POL is divided 
into “DAA words and (COMMAND words. The COMMAND. words are used to euse 
execution of the program with values given by the DATA words and current COMMAND word. 
Therefore, the ouly function of the DATA words is to input values to the program, 


All of the program input parameters are initialized to zero exeept EATRAD (437.9768) 
and CONPAC (72960.), 


3. COMMAND Words 


BOD Is 

BOX 
BRANGE 
CIRCLE 
CORRIDOR 
LIPSIERG 
GTCERCLE 
LALOTICK 
LGRID 
LINEPT 
METAKGRID 
RRANGE 
SOLIDEIL 
SYMPT 
UTMGRID 


4. DATA Words 


AZED 
AZLQARICA 
CALEB 
CHAGEN 
CIEIRIY 
CEIEPOS 
CENTERTEK 
ClTPorT 
CONPAC 
CORNERTEK 
KATRAD 
KCCENT 
KOF 
GNOMONIC 
LAMBERT 
LINEMODE 
MAPBOUND 
MAPSAL 


Draws azimuth lines and cleviation rings from a piven center point 
Draws a reetangle around a given point ata piven size Ginehes} 

Draws a geographic aren box around a given center point (nautical miles) 
Draws circle around a given point at a given radius Gnehes) 

Draws a corridor along a given path 

Draws an ellipse around a given point 

Draws great cirele paths 

Draws latitude/longitude ticks 

Draws latitude/longitude grid 

Conneets points with straight lines 

Draws UTM tieks 

Draws range ringds) around a given point at given nautien! mile radii 
Solid fills an area with lines or symbols or cross hatches an aren 

Prints or draws symbols at given loentions 

Draws meter grid along UTM grid 


Azimuthal Mquidistant Projection 

Azimuthal Hqual-Area Projection 

Seale calibration 

Albers Projection 

Kavraiskiy [VY Projection 

Ptolemy Projection 

Control parameter for eonter mark (plus sign) 
Map center point 

Conversion factor 

Control parameter for corner ticks 

Marth Radius 

Eccentricity of the earth 

lind of file 

Gnomonic Projection 

Lambert Conformal Conie Projection 

Selects solid line, dashed line, rail tieks, reefs or canals 
Map boundaries - Latitudes and Longitudes 
Map seale 
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MERCAT Morentor Projection 

MILCY I, Miller Cylindrient Projestion 

ONOPOT XY Display 

OPENBON Open box option 

ORTHO Orthographic Projection 

PReSP Perspeetive Projection 

PLOTTER Plotter card for line or symbol 

POLYCON Polyeonic Projection 

RECTAN lquireetangular Projection 

REGIST Control parnteter for radial register ticks 
REVREAY Reverses the Xoand Y axis 

SAVE Saves input dite 

SCRUIBIs Used for seribing 

SINTEAR Sinusoidal Projection 

SPLATE Identifies end of separation plate 
STEREO Stercopraphie Projection 

TMERCT ‘Transverse Mereator Projection (Sphere) 
TALERSD rravsverse Merentor Projection (Spheroid) 
NYLIM X-Distanee and Y-Distarce limits of map 
NYO X and Y offsets from origin 


. Special Considerations 


- 


a All longitude values west of the zero meridian are negative and all latitude values south 
of the equator are negative, 
hb. All numeric data input to the program must ave the deeimal point properly placed, 
otherwise the program will assume the decimal point follows the last digit. 
¢ The CAM eard is made up of the Identifier and a series of fields. ‘Phe fields are 
separated by commas, When fields are not used they muy be replaced by a conmma or zero, commit. 
Named ).,2.,.6 
Name > [dentifier 
0-: Blank 
Le Field one 
2.,° Field two 
ve Field three not used in this example 
to Pield four 


B. Identify Plotter 


PLOTTER (identifier) Plotter Commands 
Field 1) Data Set Reference Number of plotter output tape 
Field 2.- Pen or aperture to be used 
Field 3- Plot tolerance between consecutive points (minimum distance) 
Wield 4 - Plotter control parameter 
=, Parameters in calling sequence of each plot subroutine are printed 
= $8 CALCOMP L136 
=9, CALCOMP 11386 & Print 
= 10, Gerber Plotter 
= 11, Gerber Plotter & Print 
= 12, Graphie Data Format 
Field 5-- Symbol control parameter 
=(, Draws the symbols with software at plotter 
=1, Draws the symbols with software im CAM 
«2, Flashes the symbol (Request the aperture or syinbol number in Field 10 of 
this card) 
= 3, Selects symbol from symbol table —Symbol number is given in Field 10 of 
this card 
Field 6-—Ieight of symbol to be drawn in multiples of OL inch 
Field 7--Angle at which the symbols are drawn (degrees) 
Field S--Maximum distance between consecutive points 
Field 9—Not used 
Field 10-—Symbol selection from symbol table 


2 
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C. Identify Projection 


AAD Udentitier: Agimuthal Equidistint Projection 
Pield 1 Masini ridius of projection cnautieal niles: 
AZMQAREA Cldentifion Aginiuthal Pqud-Area Projection 
Mield [0 Maximum radios of projection Cavities! miles 
CEAGEN Uldentifiers Albers Projection (CON PAC must be inpat as 80.87) 
Field {  Semiemajor axis in meters cO37S888, | 
Field 200 Semi-minor axis in meteors (O84a60)2. 
Field 8 Not used 
Mield 1 Latitude of lower standard parallel, degree 
Field 5 Latitude of lower standard parallel, minute 
Rield G  Lictitude of lower standard parallel, second 
Field 7 Latitude of upper standard parallel, degree 
Ried S Latitude of upper standard paeallel, minute 
Ried 9 Latitude of upper standard parallet, seeond 
CEPNEY Clhdentifiers Kavernaiskiv PY Projection 
Field 1 Control parnmneter 
Q, Computes constiunts of the cone anid integration from the stundard parallels 
1, Uses input values 
Field 200 Constant of the cone 
Mield 30 Coustiunt of integration 
ield 1 Latitude of lower standard paridlel, degree 
Field 5 Latitude of lower standard parallel, minute 
Field 6 Latitude of lower standard parallel, second 
Mield 7 Latitude of upper standard parallel, degree 
Field 8 Latitude of upper standard paratlel, minute 
Field 9 Latitude of upper standard parallel, sscond 
CEIPOS (Hentifiers Ploleny Conte Equit-literval Projection 
Field Po Control parameter 
~Q, Computes constants of the cone and integration from Che standard parallels 
1], Uses input values 
Field 200 Constant of the cone 
Field 3 Constant of integration 
Rield 4 Latitude of the standird parallel, degree 
Field 5 Latitude of the standard parallel, minute 
Field 6 Latitude of the standard parallel, second 
GNOMONIC (Identifier) Gnomonie Projection 
LAMBERT (identified Lambert Conformal Conie Projection 
Kield 1 Control parameter for computing constants for the cone, integration from the 
standard parallels and determining position of cone 
~ 2, Use input values for eonstints, cone over South Pole 
I, Compute constants, cone over South Pole 
~(, and 1, Compute constants, cone over North Pole 
~ 2, Use ipput values for constants, cone over North Pole 


‘ Field 2. Constant of the eone 
Field 3 Constant of integration 
Field 4. Latitude of lower standiurd parallel, degree 


Rield §- -Latitude of lower standard parallel, minute 
Field 6 Latitude of lower standard parallel, seeond 
Field 7 Latitude of upper standard parallel, degree 
Field So Latitude of upper standard parallel, minute 
Kield 9 - Latitude of upper standard parallel, seeond 


¢ . 
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hield TO Control parameter when cone is over south Pole 
QO, Puts Northoat top of aap 
1, Puts South at top of map 
MERCY cldentifions Merentor Projeetion 
Miveld 1 ‘Prue senle latitude, degree pau 
Field 2 ‘True senate latitude, uninute part 
Field 30 Proce seale latitude, second part 
MILCYE cldentifiers Miller Cstindrien) Projeetion 
Mield 2 True seme latitude, degree part 
Field 200 7Proe sende latitude, infinite part 
Field 8 “Prue seale latitude, seeond part 
ONOPO'T Cldentifiers XY Disphiy used for plotting digitized data 
Mield to Number of digitized counts per ineh 
Meld 20 Sets of data points per record 
Normab setup for the Bendix digitized data is tf. 
MPAPS AL niax be used to change size of data 
Iexuinple APAPSAT. 1. Plots data one for one 
MAPSAL 2. Plots data double digitized size 
MAPSAL 06 Plots data hall the digitized size 
ORTHO Cldentifier Orthographie Projection 
PERSP chdentifiers Perspeetive Projection 
Field 1 Altitude in nautica! miles 
POLYCON (identifier) Polyeonie Projection 
Field [0 Semi-major axis of spheroid in meters 
Field 20 Semi-minor axis of spheroid in meters 
Field 30° Central meridian, degree part 
Field 4 Central meridian, minute part 
Field 5600 Central meridian, second part 
RECEPAN (Identifier? Equireetungular Projeetion 
Field 1 Distutee from the eenter point to the right boundary cinehes) 
Field 200 Distunee from the center point to the upper boundary cinehes: 
SEINEAR cldentifiers Sinusoidal Projection 
STEREO Cldentifiers Stereographic Projection 
Field 1 ‘Prue seale latitude, degree piart 
Kield 200 True seale Iatitude, minute part 
Field 8 Prue seale latitude, second part 
Field 10 Maximum radius in muntical miles 
TMERCY Cdentifier) Transverse Mereator Projection centered on ON, OL 
Field 1 True senate latitude, degree prurt 
Field 20 ‘Prue seule latitude, minute part 
Field 30 Prue seale latitude, second part 
TMERSD Cldentifiers Transverse Siereator Spheroid Projection 
Field 1) Semi-major axis of spheroid in meters 
Field 200 Semi-minor axis of spheroid in meters 
Field 3) Central meridian, degree part 
Field 1b Contral meridian, minute part 
Field 5 Central meridian, seeond part 


D. Other Identifiers 
ChTPOT Cldentifier) Center point of map. [tis not necessary that this point fall within the 
area being plotted, 


Field 1 Latitude, degree part 
Field 2->-Lutitude, minute part 
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Mield 3 Latitude, seeond part 
Mield fo Longitude, degren part 
Field 6 Longitude, minute pret 
Field GO) Longitude, seeand purt 
FOP Identifiers Ind of file is put on plot tape 
MAPBOUND oTdentifier: Outline boundaries for nage eompatation 
Wield 1 Latitude of lower botaidary, degree part 
Mield 20 Latitude of lower boundary, minute part 
Mield 3 Latitude of lower boundary, second part 
Riel f Latittide of upper boundary, degree part 
Meld 6 0 Latittde of upper botuidary, minute port 
Field 6 Latitude of upper boundary, second part 
Mell 7 Longitude of left boundary, degree part 
Field 8 Longitude of left: boundary, minute part 
Field 9 Longitude of left: boundary, seeond part 
Field (00 Longitude of right boundary, degree part 
Field 11 Longitude of right boundary, minute part 
Field 1200 Longitude of right boundary, second part 
MEAPSAL (identifier? Mitp sente 
Field 1 Map seale CDenominator of Representative Fractions. Radius of plot in inehes 
for Naimuthal, Orthographic, Stercographie and Perspective Projections, 
SAVIC (identifier) Saves all vatues from SS DATAT cnrds 
SPLAT: identifiers Causes an lend of File to be put on plot tape along with corner ticks, 
center tieks, and-or registry: lines 
NYLIM cldentifiers X-Distinee and Y-Distanee limits of plotter 
Field 1 Distanee from center of plotter board to right hand Imargin Gnehes: 
Field 20 Distance from conter of plotter board to top margin cinehes) 


kK. Optional Data Words 


1 (Identifiers Plot title 
In positions 6 11 the title of Che plot. ‘This is plotted at some X.Y position as specified in 
the next data curd 2FIO0 XY values are in inches referenced from center, The SAVE 
date card must preeede the first “1 eard, 
2 (Identifiers Message to Plotrer Operator 
In positions 5 61, the message for the plotter operator, The SAVE data eard must preeede 
the first "2" card. 
CALIB (identifiers Map scale calibration parameters 
Held £  Y Distance from map center to point A cinches) 
Field 20 X Distance from map center to point A cinehos: 
Field 30° Y Distance from map center to point B cinehes: 
Field fN Distance from map center to point B Cinehes) 
Field 5 - Latitude of Point A, degree part 
Field 6 Latitude of Point A, minute part 
Field 7 Latitude of Point A, second part 
Kield 8 ~-Longitude of Point A, degree part 
Kield 9 Longitude of Point A, minute part 
Field 100 - Longitude of Point A, second part 
Meld [Hf  Latitude of Point B, degree part 
Field 12- Latitude of Point B, minute part 
Mield 13 ~ Latitude of Point B, seeond part 
Field (4 Longitude of Point By degree part 
Field 15- Longitude of Point By minute part 
Field 16- Longitude of Point B, second part 
CALIB is used to calibrate the map scale of a map sheet vou are printing. on or over. 
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Por estiple, Chis wilbardite td Che cele bo Titan paper eopa: whiede has the conde cone 


offoor where the paper tie expanded oor hae cieuok. Vio ueebal when the cele a 


Uh now, 


CRN TER TIS Tdentitiers Control parnineter for ecnter tek 
HCONPEAC cldentifier: Conversion fuetar 
Field Po Number of inehes in navcetiew! aile 
CORNTER EIN cldentifiers Control parimeter for earner tieks 
TP VER AD obedlentifiers: Marth rivdius 
Mield To denrth rodius 
BCCTEN TE cldentificr) Meeentriciiy of Earth 
Field to Value usest OS227 ES 
LINE MODE ctdentifien For seleetion of solid or dashed lines, tailrond, eanalor reef svinbals, 
Note Chat eneh Field P defines the sviiboland Fields 27 depend on that seleetion, 
Field t 0 Solid line 
Field | [Dashed tine 


Field 2 
Mield 3 


Length of dash inehes 
Length of space inehes 


Field | 2 Trreguliur Dashed line clong-short-lonps 
Field 2 Length of dash inehes 
Field $0 Length of spaee inehes 
Field bt) Length of smiadler dash inehes 
Field | 3 trregular Dashed dine dong-short-short-long 
Field 200 Length of dash inehes 
Field 8 Length of space inehes 
Field ft Length of smidler dash inehes 
Field | PoStodard and Broad Gauge Railrowd Syinbol 
Field 200 Distanee between tieks — inehes 
Pield 3 Length of whole tiek  inehes 
Field f  Penoor aperture for tiek 
Field 5 Dati Set References Number of the teniporary work spaeet 
Field 1 9 Narrow Gauge Radlrowd Symbol calteruating tieks: 
Field 200 Distanee between tieks | inehes 
Pied 3) Length of tiek on one side of Tine inches 
Field §  Penoor Aperture for tiek 
Field 5 Data set Reference Number of the temporary work space** 


Field 1 6 B 

“ield 2 
“tel 3 
“ield | 
Field 5 
Field 6 
Field 7 


Field J 7 ON 
Field 2 
Field 3 
Field 4 
Field 4 
Field 6 
Field 7 


NOLO! 


rand Gauge Railroad Under Constrietion Syvnibol 


Length of dash inehes 

Length of spree inehes 

Pen or Aperture for the tiek 

Length of whole tiek inehes 

Data Set Referenee Number of the temporary work space 

Distunee between tieks in inches whieh should equal Field 2 plus Pield 
3. This is optional and is enleulated within program, 


arrow Gituge Railroad Under Construction Syvnibol 


Length of dash inehes 

Length of space inehes 

Pen or Aperture for the tiek 

Length of VTiek on one side of line inehes 

Data set Reference Number of the temporary work space** 

Distance between tieks in inehes whieh should equal Field % plus Field 

3. This is optional and is ealeulated within program, 
CONPAC and HATRAD have values (72960 and 3137.9768) already in the pro- 
gram and need values only in special cases when different values are needed for an 
unusual projection or area. All other parameters are initialized to zero, 


6 


s 
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Hield | S Reef Seibel Gaw toothed lines 
Mield 2 Amplitude desired inehes, Chive half caliue, my OE U2 plitide, 
or EG ete, 
Mielh a Wo Multiple'Proek [avivond Syiibol cotbbe teks: 
Meld 2 Distrnee between double-tiek sets ineles 
Wield henpthooaf whole tiek  ineles 
Field fo Pen or Nperture for tiek 
Piddd 0 Distanee between Cieks within doubletick sets ine fies 
Meld 6 Data Set Reference Nanmber of the tomporiry work spect 
Field 1 100 Multiple-Traek Railrond Under Construction Sembal 
Mielt 2? fangeth of dash inehes 
Field Length of spree inehes 
Mield do Penoor Aperture for the tiek 
Mield 3 Length of whole tiek  inehes 
Field G Dati Set Referenee Number of the temporary work spice 
Mield 7 Distance between tieks within double-tiek sets inehes, Distance 
between double-tiek sets is ealeulated in program: and showed equal 
ieid 2t ield 3 Field 7, 
Iivlel | [1 Canal Svimbol 
Field 2 
Kield 3 Length of tiek on one side af Hine inehes 
Mield £0 Penoor Aperture for tieks 
Meld 5 Data Set Reference Sumber for temporary work space! 
Mield 1 12 frregular Dashed Line ong-short-short-short-long 


Distunee between Geks  inehes 


Mield 200 Length of dash inehes 
Field 3) Length of spree inehes 
Meld ft) Length of smaller dash inelies 
Note: "Phe DD eards for temporiry work space are: 
MP POOL DD UNTT SYSDA,DESP  ONEW DELETED, 
DSN CORR TECK SPACH  CERKCLO50, 
DCB CRECEM VBLRECL SOLBELKSIZRE 3220, 
OPENBOX cldentifiers Open Box Option, Deletes map data within specified frame, 
Field 1 Control Parameter 
0, open box not desired 
I, open box desired 
Note: Down and left from map center are negative values j 
Field 20 Distance from map eenter to left side of open box inches 
Meld 3 Distance from map center to bettom side of open box | inches 
Mield 4 Distance from map center to right side of open box — inches 
Field 5 Distance from map center to top of open hox — inehes 
Field 6 Control Parameter 
-0, or blank if no border around open box is desired 
1, if border around open box is desired 
REGISTER (Identifier) Register tieks 
Field ft Distance from frame to sturt drawing register ticks inehos 
Field 2. Length of repister ticks -inehes 
REVRSNY cldentifer) To reverse the NX and Yo uyis 
SCRIBE identifier) Used for seribing - 
Field 1. Control Parameter 
= 0, Positive image is generted 
= 1, Negative image 
NYO (Identifier) To offset the origin 
Wield 1--X Offset; Plus moves origin to the tight, Minus to the left 
Field 2. Y Offset: Plus moves origin up, Minus moves it down 


“~ 


=~! 
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F. COMMAND Words 


BODE dlentifiers Azimuth lines and elevition rings 
Pield 1 Latitude af center poiit. degree part 
Mield 2 Latitude of conter point, minute: part 
Field LactiQude of center point, second pret 
Riel 1 Longitude af center point, degree pact 
Pievh oo Longitide of ecater point, miinite part 
Piel G0 Longittde of center point, second part 
Mield 7 Natttieal mile distanee fram center point to start aginth lines 
Michi So Nautieal mile distanee from center point to end af azimuth lines 
ield  Nauttieal aile inerement used for generating azimuth lines 
Pied 100 Azimuth interval in degrees, UW less than or equal to zero, no azinith lines will 
Ie cluwn, 
Mield Tt Altitude of vehiele for clovation rings meantieal miles 
Mietd 12 fleight of center point above sen level feet 
Riel 18 Mlevation aagle to start elevation rings degrees 
Field Et Tilewation ange to temuinite elevation rings degrees 
Kiel 15 0 Mlevation angle inerement for elovation rings degrees, Tf less thin ar equal to 
zero, to clovation rings will be drawn, 
Mield 18 Angular inercment used to generate rings degrees 
Riek i? ‘Riek marks placed every field 17 nnutionl miles on given azimuth lines, If less 
than or equal ta zero, no tieks will be drawn, 
Field 1S Agimuths for Giek muurks degrees 
Field 19 Angle from north to start drawing azimuth dines aud clevidion rings degrees 
Meld 2000 Angle from north te terminate drawing azimuth lines and elevation rings 
degrees 
BON cldentifiers To draw rectangle neathine and or border 
Mield 1 Latitude of center point, degree part 
Meld 200 Latitude of center point, minute part 
Mield 8 Latitude of center potat, second part 
Field Longitude of center point, degree part 
Mield 5 Longitude of center point, minute part 
ied 6 Longitude of center point, second part 
Field 7 Distance from center to right margin inehes 
Field 8 Distance from eenter to top margin inehes 
BRANGIO cldentifier) To draw geographic box 
Pield } 0 Latitude of conter point, degree part 
Field 200 Latitude of center point, minute part 
Field 8 Latitude of center point, second part 
Kield 1 Longitude of center point, degree part 
Field 5) Longitude of center point, minute part 
Field 6 Longitude of center point, second: part 
Field 7 Distance from center to right edge nautieal miles 
Field 8 Distance from center to top mautierl miles 
Field 9 Tnerement to generate ines nauties! miles 
CIRCLEO Cidentifier) To draw a cirele 
Field 1 Latitude of center point Ceirele), degree part 
Field 200 Latitude of center point (eirele), minute part 
Field 3) Latitude of center point (eirele), second part 
Field ft Longitude of center point Ceirele), degree pirt 
Field 5 Longitude of center point (cirele), minute part 
Field 6 Longitude of center point (eirele), seeond part 
Meld 7 Radius of cirele — inches 
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Piel S 0 Degren ineremient teed in teppin aviutl for the crrete 
Mell Control for tiek iiirhks 


“ ar, no tiek tacks 
COU, Cieh marks are dew every freld & degrees 
Riel PO Length of tieks | inedie. 
| CORRTDOR  hdentifier: Todiw a corridor 
i Miell } Dita set Referenee Nuniber far eorridar evita 
i Kiel 20 Type of format for eorridar clita 
4 Mield 3 Data Set Reference: Naber for Lemiporary wark spaect 
q Rield to Nngular inerement dsed to step around enrves 
| Field 6 Width of corridor nautien) miles 
; Field 6 Control parameter for side 
; QO, corridor drawh on both sides 
‘ Podrawnoon © 90 side only 
i Yodrawnon 90 side only 


Rield (  Tnerement used to step alone corrider 
Mield Soo Rank: Cdassifien tient 
i QO, AH ranks 
‘ 70, Only specified rinks 
Piel GO) Bowinning Hine identifier 
4 


0, AE dines 
QO ATL dines except this one 
“0, Beginning line identifier of a orange, or if field FO is blank. oud this 
individual line 
Mield (O00 Bading line identifert® 
O, See field 9 
70, Upper boundary of the line identifier range 
*Note: DD enurds for tomporiury work space for corridor: 
PEO FOoE DD UNEP SYSDA,DISP NEW DET dE, 
DSN &&CORREDSPACK CER Lue, 
DCR RECEAD OVBERECL SOR BELRSIZE 3220 
q Note: Fields S,O and TO apply only to Graphie Data, World Data Binsry ane the 
HW Direet Access Data Base Formats, 
: ELIPSERG tldentifiers Ellipse 
Meld 1 Latitude of center point, degree part 
Field 20 Latitude of center point, minute part i 
Field 3) Latitude of center point, second part 
Miedld fF Longitude of center point, degree part 
Meld 5 Longitude of center point, minute part 
e Field 6 Longitude of center point, second part 
Mield 7 Semi-major axis nautieal miles 
Field So Semi-minor axis nautien) miles 
Mield 9 Orientation of ellipse from north dewrees 
Rield 1000 Angle from north to start drawing bllipse degrees 
Field Hf Angle from north to end drawing ellipse degrees 


“ ‘ Meld 1200 Angular inerement used to generate Clipse cleprees 

4 Rield 13) Control parameter for ellipse centers 

4 <oor 0, will use fields [ 6 as conter 

oH : “> 0, data set reference number where centers are loented 
i GTCERCLE Cdentifier) Great cirele paths 


Kield 1) Nautical mile increment used for generating points ino the erent cirele path 
hetween the input values 


Field 200 Data set reference nuniber where input values of eroat cirele paths are located 
yo Qnust bein World Data Bank SO character format for devrees, minutes, seconds 
two consecutive cards with G in column one indiente end of data: 


eat 
ie) 


58 a See 


, , 
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LALOUTIOW Chdeatifiers Latitude/ Longitude tieks 
Ried t Longitude iitervat between tieks  degrens 
Piel 20 Latitude intervad between iedks oprees 
Mield Length oof tiek in longitude direetion seconds, Ho this value is Jess Chinn ar eqernt 
fo zero, the paridiel clast-Woesti part of tiek will not be denwn, 
Riel 1 Length of Giek in dutitude direetion seconds, Wo this value is less Ching op equal 
to zero, the meridian (North-Southy part of the tiek with not be drawn, 
Miehd Os  Latitide of lower boundary, degree part 
Field G Latitude of dower boundary, minute part 
Meld 7 Latitude of lower boundary, second part 
Meld S Latitude of upper boundary, depres part 
Mield ) Batitude af upper boundary, minute part 
Mield 100 Tatitude of upper boundary, second: part 
Meld Tt Longitude of left boundary, degree part 
Kiel P20 Longitude of felt boundary, minute part 
Meld 18) Longitude of left: boundary, second part 
Kield TE Longitude of right boundary, degree part 
Field 14 Longitude of right boundary, minute part 
Field 1000 Longitude of right boundary, seeond part 
LORED Cldentifiers Line erid 
Ried Po Totervid between meridians on grid degrees, Hf this vitlue is less than or equal to 
zero, meridians will not be drawn, 
Mield 200 Prterval between parallels on grid degrees, Hf this value is less than or equal te 
aero, parallels will not be druwn, 
Field 3 Degree increment used for generating: paints to define prsallets 
Mield fo Degree inerement used for generating points to define meridians 
Mield 6 Latitude of lower boundary, degree part (Begin with multiple of field 1: 
Meld 6G Latitude of lower boundary, minute part 
Wield 7 Latitude of tower boundary, second part 
RielkES  batitude of upper boundary, degree part 
Piel 9 Latitude of upper bowndury, minute part 
Field 100 Latitude of upper boundary, second part 
Meld 11 Longitude of left boundary, degree part © Begin with multiple of field 2) 
Mield 1200 Longitude of left boundary, minute part 
Field £2 Longitude of left boundary, second part 
Meld tt Longitude of right boundary, degree part 
Field 15 Longitude of right boundary, minute part 
Meld 160 Longitude of right boundary, second part 
LINEP'T thdentifiers Line plot to draw coustlines, boundaries or any other lines 
Field Dati Set Referenee Number for data to be line plotted. Cser must supply 
necessity DD ecards to deseribe his data. 
Kield 20 Specified format of user data 
I, World Datu Bank Format) SO character logical records, unblocked) or 
blocked, pieks up latitude and longitude in radius 
» World Data 22 Byte Binary Format 
» Graphic Data Format 
» Not used 
~ World Data Bank Format. picks up degrees, minutes and seconds 
. Dahlgren Format 
. Prace | Format 
=S, Not used 
, Data Base direct access 


Se De ee SS PS 


=I 


i 


10 


Field 3 


Field | 


rield 6 
Nolte: 


Field t 
Field 2 
Field 3 


Field 4 


Meld 3 
field 6 
Field 7 
Kiekd ss 
Field 9 
Mield 10 
Field U1 


Field 12 
Field 13 
Mield 1 


Field 15 
Field 16 
Field 17 
Field 18 


Field | 
Field 2 
Field 3 
Field 4 
Mield 4 
fe Field 6 
af Field 7 
Field 8 
Field 4 
oa: Field 10 
Field 1 
Field 12 


Fields 3, 
Aceess Data Buse lormats 
MERPPIRRG RTD Cldentifiers Tieks along UTM grid 


RRANCGH (deatifiers Range rings 
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Rank Classifier tion 
O, AL Lines 
“0, Onby specified rant 
Beveiroitee fine identifier 
QO, MM Lines 
O, AV dines exeept this one 
“Q, Pndividurl line, if field 3 is blouk or beginning line identifier af series to 
be plotted 
Mading line tlentifier 
See Field | 
°O, Upper boundiry of line identifier of series to be plected 
Fand Otpply only toe Graphie Dati, World Dati Binary and che Direet 


Interval between meriditus on the grid) meters 

Interval bedween paraltels on the grid) meters 

Length of tiek along parallels meters. Ho this value is less Chan or equal to zero, 
the parallel cMast-West) partoof the tiek will not be drawn, 

Length of tiek vlong meridians meters. Ho Chis value is tess than or equal to zere, 
the meridian (North-Southy partial the tiek will not be drawn, 

Latitude of lower boundary, degree part 

Latitude of lower boundary, minute part 

Latitude of lower boundary, second pirt 

Latitude of upper boundary, degree part 

Latidude of upper boundary, minute part 

Latitude of upper boundary, second part 

Longitude of left boundary, degree part. Must net be more than 3 degrees ftom 
contral meridian. 

Longitude of left boundary, minute part 

Longitude of left boundary, seeond part 

Longitude of right boundary, degree part. Must not be more thaa 3 degrees 
from central meridisn, 

Longitude of right boundary, minute part 

Longitude of right boundary, second part 

Zone designation for determining the central meridinn of the zones 

spheroid 

1, Tnternational 


. 


» Bessel 

, Everest 

» Clarke T866 
a, Clarke [SSO 


ree OS 


to draw range rings areund any point 
Latitude of range ring center point, degree part 

Latitude of range ring center point, minute part 

Latitude of range ring center point, second part 

Longitude of range ring center point, degree part 

Lougitude of range ring center point, minute part 

Longitude of range ring center point, second part 

Angle from north to stort drowing range rings degrees 

Angle from north to terminate drawing range rings 

Angular increment used to generate range rings 
Range at whieh the first range ring is drawn 
Range at whieh the last range ring is drawn 
Range rings are drawn every Field 120 ne 


degrees 

deprees 
nautical miles 
nautical miles 
tical miles 


a 
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Mield bo Control paraiietor for Giek mark: 
Oar GQ, ne Gehk marks 
“O, Ciek tnarks are clawn every Pield 1 deprec:s 
Pield Ph Leneth oof the tiek qaarks  inelies 
Piel Po 0 Control paratietor for renee ting ecaters 
or OQ, wilh tie Pields 1 Gas eerntor 
O, the data set reference qaumber where Che eeators are in \EBEAMET formint 
SOLPDETL cldentifiers Pills ni aren with lines or -siibols or eross hitehes au aren, Outer 
boundaries are badiewted ly the tens position of the line identifier ane inaer arens liye Che units 
position. Outer boundary ttist be countereboek wise aid inner areis must be clockwise, Vast 
nutiber of potuts i all lines is so0g, 
Mield t Data set referenec number for input data 
Field 20 Formit deseription At formats listed andor Pield 2 of LANTED’ PE are vadid 
Piel o 0 Distunee between dines kor solid fill this is equal to sperture width whieh is 
seleeted by the plotter eared 
Mield f Phe fill option 
I, Solid fill or dine fill 
Yosvinbol Gl Nea is filled with the svinboland at the height as speedied on 


the plotter emrd. Default svmbol is oN and defiulé height .75 times ied 3. 


3, Cross hiavtedies 
Piel Pheangle for line, or syiibol or cross hatehing 
Positive Angle Uy from No nxis 
Newitive Angle Down from Noawsxis 
Field G0 Rank Chissifiention 
OQ, AM ranks 
oO, Only specified ranks 
Field 7) Beginning line identifier 
0, Al lines 
“0, Beginning fine identifier 
Field So Enehng dine identifier 
SYAPPT cldentifier: Symbol plotting to plot svibols Trot card or tape 
Field = Format description 
1, Traee > Format puts the symbol. at eneh point 
2 MBEAUP Format, if number of svinbols is equal te b. then the first 3 
positions of the svibol field identify the symbol aperture or the foeation in 
the svinbol table 
3 World Data Bank Format SO charieter lowieal reeards, unbloeked or 
Hloeked picks up latitude and lonwitude in radiates 
1 World Data 22 Byte Binary Porat 
4, Graphie Data Format 
6, Not used 
7, World Data Bank Format pieks up degrees, minutes and seconds 
S, Dahlgren Pormict 
Q. Traee | Format 
10, Not used 
1, Data Base direet necess 
Field 20 Dati Set Reference Number for input data. User niust supply DD ecards to 
deseribe his data. 
Field 8° Rank’ Classification 
0, AM dines 
24, Only speeified rank 


, 
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Wield 1 Teaming: line tlentitier 
UO) AVL lines 
QO, AI lines except this one 
0, Dndividad dine, if Field 4 is blank or bepinnene tine identifier of rate 
Pield oy dinding: line identifier 
Oosee Field 
© Upper boundary of line ddentifice eanpen 
Noten Mids ay bind 4pply andy to Graphic Dati, World Data Binney and Direet Voce 
Data Base Pormiats, 
“PALO ED cLdentifiers (7PM prid 
Field 1 Pnterval between ieridivns om the prid) meters. Hf this vatie is loss chan or 


equal to zero, meridians will not be drawn, 
Mild 2 Interval between parntiels on the werid meters, Ho this vale is less than or 
equi to aero, parallels will net be drawn, 
Mield 0 Meter inereinent for generating points to define parallels 
Field 1 Meter ineremeat for genernting points to define meridinns 
Riel o  Littitude of lower botmelary, degree part 
Rield G0 bactitude of lower boundsry. minute part 
Rield 7 Latitude of lower boundary, second part 
Meld So Lirtitude of dipper boundary, degree part 
Mield 9) Latitude of upper boundary. niimite part 
Mield 100 Latitude of upper boundary, seeond part 
Kiel TT Longitude of left boundary, degree part. Mist not be more chia 3 degrees from 
eontral meridian, 
Mield 120 Lonvittde of left boundary, minute part 
Rield 13) Longitude of eft boundary, second part 
Mield 11 Longitude of right boundary, degree part. Must not be more than 2) devrees 
from eontral meridivn, 
Field 14 Longitude of right boundary, minute part 
Field 1600 Longitude of right boundary, second part 
Rield (7 Zone designation for determining the eentral meridian of the zones 
Field IS Spheroid 
1, International 
2. Bessel 
Oo, Mverest i 
1, Clarke, 1S66 
5, Chiurke, PSSO 


G. Sample Program (sce Figure 1) 


1. Tdentify plotter PLOTTER (18.001 10,170.02, 
2. Identify projection AZIED 6000, 
3. Define: 
Center Point CU PPOT 12.30... 08.65, 
Map Boundaries MAPBOUND — 90....90... TSO... 180. 
Map Seale MAPSAL 2.4 
A. Optional data words to he used with all 
files 
Corner ‘Tieks CORNERTEH 
Register Ticks RIGGESTIN .5,.25 
4. Plotting film size NYLIM 8.5.7, 
Film size is 1) by U4 
Saves input dati SAVE 
Actual plot window NYLIM 2.75.2.75 
13 


To sive plot window 
Mossages to plotter 
Operntor Co come out on teletype 


Mile mark to stop plotter but does not call 
for register Gieks onlso stop for oper 
tor to read: instruetions 

Information to be drawn on separation 
plate 

X,Y loeation to be placed 

Optional date word to be used with eirele 
only 

Cirele comannd word 

Optional date word for following command 
word only, Crid will stop at 9ON and 90S 

Line grid 

To put end of file and register marks on 
tape for first separation phite 

Conustline 

Boundary 

Seeond separation plate 

Syinbel printing 

Syinbol command word 

Data to be plotted, data must be followed 
hy two eards with @’s in columns GO 
and G1 

Third separation plate 

Drow range rings 

Fourth separation plate 


H. Program Abnormal Terminations 


101 Name exseceds & ehnrmetors 
102 Variable value exeeeds 12 charneters 
150 Tovalid character in input stream 


I. Plotter DD Cards 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


SAV 
2 PLOT SIZE IS TE BY V4 
2 PLOT ON CLEAR FELM 
lor 
| SAMPLE PEEL 

TA 2M 


CON PER TTA 

CIRCA $30, 1S. 45 2.5, 

LGRID 30,,30,, 141. --90.,,,80.,,, — ESO... 180, 
SPLATE 

LINEPT 82. 

LINE PT t1.,2. 

SPLAT 


SYAMPT 2.7, 


I: 123000 NOLS A500 [5 
99 
Oy 
SPLAEE 
RRANGHE 12,30. 08.15,,,.300, £.6000,,7506,, 
6000, 
SPLAT 


CALCOMP THERTY-SEIX INCIE PLOTTER (1136) 
PUR TIIEOOL DD DISP = (NEW, KEEP), LABEL © C,BLP), 


if UNDP = (24100,,DEFER), 
PP VOLUMIE=SER = CALPS6, 


Pf DCB (RECEM = V8S,LRECL +484, BLINSIZE = 488, DIN = 2) 


GERBER 1232 


{UF RMEOOL DD DISP= (NEW, KEEP), LABEL = (,BLP), 


i UNTT = (2.100, DEFER), 


f/ VOLUMIE=SER =GERBER, 

ff DCB=(RECEM =F, BURSIZE = 1022, DEN = 2) 
GRAPHIC DATA FORMAT 

(UF TLROOL DD DISP=(NEW,KEBP), LABEL=(1,BLP), 

i] UNIT = (2400,, DEFER), 

if VOLUME=SER =GDSET, 

ff DCB=(RECEM =FB,LRECL = 12, BLKSIZE = £200) 


14 
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Figure t. Sample Program Output 
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H. PROGRAM SET-UP AND OPERATION 
A. General 


Onee the CANE progriim as been compiled sand link edited, dt is advisable ta put 
the Tord module ona disk, With the lowed modale on disk, andy the DD enrds for the GO 
step are necessary fori equiputer tan Phe user should refer to che following (wa EBM 
nuttin fore deGuled exphimtion of DD eanrds, 


FORTRAN EV cit) Proprummer’s Chuide, 
Cv s-0002 
Job Control Language, C2u8-0459 


DD cards are required for the plotter output and for all user ipul, 


Pease refer to the User's Guide for the DD cards for the various plotters, 


B. Linkage Editor Overlay Cards 


OVERLAY LINK 
INSERT INPUTS, POLINP,CAR DEN 
INSERT ADATA,ALFE 
OVERLAY LINES! 
INSERT OVRLAY,GR DEEN CERCLE, BODE, RARING, BOX ELRING 
INSERT GRECIR, RAN BOX LEER GD UC EMGR DLGUMSCL.GU TM LE 
INSERT SOLAR E,SOLPIL.CK WISE INOUE CALG, LOOK, MUKGRD 
OVERLAY LINN 
INSERT PPPPOT,POTSY M,GRASY M/POTRED,TRACSY 
OVIERLAY LINK 
INSERT CSCALELCONINTVCONSAL, MERCALONOSAL, AZSCALORTSAL 
INSERT PERSAL,SUMSCAL DAMEN, RECSAL,POSC AL 
INSERT AZESAL,POLSAL 
OVERLAY LININI 
INSERT LINPOT 
ENTRY MAIN 


C. Deck Set-up to Execute Load Module 


a Standard Job eard 
if EXEC PGA =CAM, REGION = 250K, TEA = 4 


i /STEPLIB DD DSN = OBGLCART.LOAD, DISP = SHR 
PASYSABEND DD SYSOUT=A 
fF TOGEOOL DD SYSOUT = A 
[* DD Cards for the plotter output 
jw DD Cards for the user input 
i UTOTKOOL DD * 
Data Cards Go Here 


[* 
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D. World Date Bunk | 


His recommended Chet the Work) Date Bank booSOehiaraeter format: be eon 
verted to the 22 bate bine format deserted ot page Pook the COVA docuteatitian, 
This will save both input processiug aad CPC time, A listing aba Mortran propia for 
the vonversion aad: the sumgested DCB pariineters are is follows: 


MNO POR THELG 
FOR ESYSIN DD * 


rr 
C PROGRANE TO OREFORADVE WORLD DATA BANK SO CILAR 
(' RECORD TO 22 BYTE EECORD 
. 

DATA NTINDD 10.8 

INOUE CHER 2 PRON AS 
o 

NPQ 
e 


REWIND NT 
WO READ ONTO END SOOLSEQ.RLVEREONG PRANK PREC 
100 FORMAL T2208 2 EN 122100 

PPh SEQ Q. sondd0 GO “POO 300 

WRITE ON DILSEQURANIK OR LVE REONG PREC 

NP ONPG 

GOTO 1 
sod REWIND NP 


WRETE ON DILSEQURAN TKR LAE RLONG IR EC 
WRITE ON DOLSEQIRANEK REVI RLONG LEC 
END PILE ND 
REWIND *D 
WRITE (b.001IND 
HOP PORAIVE 2 NIN U MBER OF POINTS IN NEW FILE 4.46 
STOP 
END 


GOPTIOFOOE DD ENTE 2 t00 DEPERADISP COLDIKEED 
LABEL BLPAVOLU ME SER CTAPIN, 
DCB CLRECL SiBLISIZE 8200, RECEAL EB. 

GOW TOSFOOL DD UNTER (200 DEFER DISP  ONEW SK ERED. 
LABLE BLPAVOLUEAMIE SER TAPOUT, 
DCB GLRECH 22, BLINSIZE s502,RECEM VB. 
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HL, INPUTIOUTPUT FORMAT. SPECIFICATIONS 


Only five of Che most frequently used formats were selected for this report. Mhere are 
many others, but they are too specinl-purpose for inclusion in this report, 


A. Format MBEM'T—-lor data (o be symbol plotted 


ld. Field ld, 
No. Neue orm Description of Data Col. Pos. Len, 
| FCOUNT 12 Number of charactors in BLA | [2 2 
to be plotted (0 10) 
u BLIN1 MAHAL Alphanumeric Data 35a Av 
3 *ELATTD Iv Latitude degree part 60 64 2 
‘| LAT M IZ Latitude minute part 62 63 2 
4 LATS 12 Latitude seconds part 61 65 2 
i) ALA Al S for South, or N for North 66 | 
7 LONGD 13 Longitude degree piurt G7 69 3 
8 LONGAM [2 Longitude minute part 70 71 2 
9 LONGS IZ Longitude seconds part. 72.73 2 
10 ALONG Al I for East, or W for West ra | 
! BLN2 OX Blank 7A SO 6 


*A minus one (1) in this field tudieates that a three digit number is leented in 
columns 3, Land 5, This three digit number is Che location of a symbol in the sembel 
table. 

ES OO in the degree part indieates that an HOR will be put on the Plot tape, ‘Two 
consecutive 99s in this field indicate no more Gata in this data set, 


B. World Data Bank Format No. 1—record size is 80 characters 


id, Field Wd. 


No, Name Format Description of Data Col, Pos, Len, 
l * USN UM 17 Line Identifier 17 7 
2 LAER 20.8 Latitude in Radians 8 27 20 

(See) 
3 LONGR K20.8 Longitude in Radian: 28 AT 20 
( thet lh 
f BL INI 3X Blank AS.50 3 
5 LATD 2 Latitude: -Degree part j5t,42 2 
6 LAT 12 Latitude--Minute part 53,54 2 
7 LATS 1200 Latitude --Seconds part 55,46 2 
8 ALAT Al N for North, or S for South 57 | 
y LONGD 13) Longitude-- Degree pirt 58,59, 60 3 

10 LONGM I2) Longitude-- Minute part G1,62 2 
11 LONGS 12) Longitude--- Seconds part 63,041 2 
12 ALONG Al Ir for East, or W for West 65 | 
13 BLK2 GON Blank G6--71 6 


td SNUM 19  Reeord Sequence Number 72-80 9 


*A nine (9) in the first position indicates that an KOPF will be put on plot tape. Two 
consecutive 9s indicate no more date in this data set. 


18 
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C. ‘Twenty-Two Byte Binary Format 


Field Deseription Length 
] IBAI/360 control word 4 bytes 
2 Line identifier I bytes 
: Rank or class 2 bytes 
| Latitude in radians Toby tes 
A Longitude in radians d bytes 
4 Sequenee con A bytes 


D. Graphic Data File Format 


f. Basie Comminds 


1 Move toa position Pen Up Line Seament info 
bh Blank OX, Y reeord, Move to position Pen down 
S Move to Position Pen Up and plot symbols 

1 nd of Data set 

Bo Beginning of Data set 

Co Contour elevation value 

Po Separation plate 

Mo Message to the Plotter teletype 

Fo Move to Position Pen Up & flash symbol 


2. First Reeord in Data Set 
Position Length Format 
B l | Al 
X dength in .00 77 26 A i) 
Yo length in .001/7 7 12 6 th 
3. Line Mode 
First Record 
L | I Al 
Line Nuaber 28 7 17 
Pen 9 10 2 [2 
Rank Classification Il 12 7 I2 
Optional Reeord 
C | | Al 
Blanks 26 i) jax 
Contour Elevation 7 12 6 16 
All Other Reeords 
X-integer ip O01” 16 6 16 
Y-integer in .OO1 7-12 6 16 
4. Symbol Mode 
First Recerd 
S 1 ! Al 
Symbol Number 2-7 6 16 
19 
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Position Length Mormiat 
Pon So | Ie 
Line Waoiehi 10 42 I Ms 
4 Second Reeord 
A N osiceoof ehiaueter in a1’! 1 | I II 
; Yosize of charneter in ay’! a) 1 VW 
Ande to be drawn doprees voye | 1] 
Third Reeord 
No eenter of first charnceter 1 TF th 
Yo center of first eharneter Tobe 4 It} 
lourth Reeord 
Namiber of elitrmeters 1] | 11 
Chiaraeters Pee fee S | 
7 Other Reeords 
; Chiraeters Iie I BMI 
O. Message 
irst Record 
M | | AI 
7 Messngee Number oy y I. 
Blanks 1 10 7 7N 
Nutpber of Charneters foie 7 I, 
Other Reeords 
Characters 1 12 ees SAA 
6. Flasha Symbol 
Ir Al 
lash nomtbers 1 
Blanks 2N 
ISYM 13 
Second Reeord 
X,Y 216 


KE. DAHLGREN Format 


Record size is SO charneters, For the sign of datitude, a one is negntive, a zero is 
positive and aoseven is a new line, 


Fld. Field Col, Hd. 
La > No. Name lormiut Description of Dati Pos, Len, 


First Reeord ina Bloek 


; | DECK 14 Always value 2520 1 { 
. 2 BLOC Il Block value 58 | 
; . RECORD — 13 Reeord value M1 4 
i | BLANK SX Blank 12 19 S 
i 5 s I Number of points 20°28 | 
¥ 6 BLANK 1X Blank 2427 3 
S 7 SLAT (1) Ul Sign of Latitude 2S | 
a Ss LATD (1) F3.0 Latitude degree part. 29 31 3 

i) LATA (1) FLO Latitude minute part 32.35 1 

10 SLON (1) 11 Sign of Longitude 36 I 

20 
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Mel, Mield (ol, Md, 
No, Nave Parniagt Desvription of Data Dos, Len, 
VI LOND che PLO Longitude deuren paced oe } 
Ie LONAM ele kia Lonpitude minute part 3 | 
1 SENT eve Tt Sign of Latitude V1 l 
It EAETD co eo Pavtitredes hegre paar mole a 
1 ATM es FEO Fautituide nitude part Is] i 
16 SELON (2) TI Sin of Lonpitude my J 
\7 LOND cy aan Longeitude clepree part mead 4 
IS LON @2) FL Longd tide quiimiate part ab ag i 
1 SLAT Os ow Sign of Latitude a) | 
20 BATD es be Latitude deproe part 61 GS 3 
2 LAT M ch FRO Davtitueele mainte pout Hl 7 l 
wo SLON csi U1 Sign of Lonpitude GS l 
ea LOND cae B30 Lonpitude degre part wy] ; 
| LONM ea) I h0 Longitiide minute part earns | 


AL Other Reeords ina Bloek 


| DEC is | Alwitvs vadie 252 1 | 1 
se BLOC Is I Block vite a8 t 
a RECORD 13 Reeord valtre Vd] ; 
| SLANT cli U1 Sign oof Latitude IZ I 
rf) LNTD tli Ba Latitude clepree port [45 } 
th LATM cin PLO Latitude minute part Woy | 
7 SLON clo Tt Sigh of Longitude 20 ] 
s LOND «hb Faw Longitide degree part 22} 3 
4 LONM cli FRO Longitude minute part 2027 | 
10 SEAT  c2) Tt Sign oof Latitude 2S | 
i] LAPD 62) 3.0 Latitude degree part 29 31 3 
12 LATM c2) 1 Lo Latitude minute part B25 1 
13 SLON 62) U1 Sigh of Longitude 36 I 
1 LOND 12) FS.0 Longitude degree part 373M 3 
fs) LONM ee 110 Longitude minute part 1043 1 
16 SENT 08) tt Sign of Latitude 1] I 
7 LATD (3) 3.0 Latitude degree part 147 3 
IS LATA co) PLO Latitude minute part IS 51 | 
19 SLON 63) T1 Sign of Longitude ae ] 
20 LOND o3) F300 Longitude degree part 93°90 3 
2I LONM (3) FLO Longitude minute ah Ag l 
22 SLAT ¢h) T1 Sign of Latitude 60 | 
23 LATD ch F2.0 Latitude degree part 61638 3 
21 LAPM och FLO Latitude minute part Gt 67 1 
24 SLON chi Tt Sign of Longitude 6S I 
: 26 LOND ch F380 Longitude degree part ae | 3 
27 LONADE Chr FLO Longitude minute part W275 1 
2) 
- 


se ___ Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 | 


a2 OTTERS ET eT, ‘ 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 
IV. BQUIPMENT SPECIFICATION AND STORAGE 


The CAAL progres will operitioe on oat TBVE S80 eomprter with a Portion 
PVolevel Goor Th compiler and G@2 bytes ef core with at least one tape unit, 
The progriai uses approximately 2o0,000 bytes of core, ‘This inelides the plotter 
software for the Caleonmp Eiséamnd the Gerber 1232. This program will alse opernte 
on non-T BAM60 computers if the ALC subroutines ADATEA nnd ALES are 
rewritten, 


22 
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Ve MATTUEMATICAL MODEL, 
A. Definitions 

p The fatitude of a point whose projection coordinates are desired, 
I The longitude of a point whose projection coordinates are desired, 
Ni Abscissaof a phine cartesian coordinate systeni—insealed, 
Yu The ordinate of a plane cartesian coordinate systemm—tosealed, 
Me The eccentricity of the earth, 
1 The radial distance of a phine polar coordinate system, 
7 The angular direction of a plane polar coordinate system, 
mo The latitude of the center of the nklp 


fy Longitude of the center of the map—the central meridian for conic 
projections, 


Xm Abscissa of a plane cartesian coordinate system—sealed. (inches. ) 
Yu The ordinate of a plane cartesian coordinate systemi—sealed, (inches, ) 
Av The longitude referenced to the central meridian, Ap spay, 
pat The lower (southerly) standard paralle] for projection having two 
standard parallels or the standard parallel ior projection having one 


standard parallel, 


psy The upper (northerly) standard parallel for projection having two 
standard parallels, 


r The radial distance from the origin to the image of the southerly 
standard parallel in plane polar coordinates, 


y. The constant of the cone for conic projections, 
k The constant of integration for conic projections, 
it Radius of the earth in nautical miles, 


A Major axis of Spheroid (meters) 

B Minor axis of Spheroid (meters) 

Cu Central Meridian 

h, Height of the observation point for the Perspective Projection, 


XN. Scale factor in the x direction, 


23 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Y Seale factor in they direction, 
" Troe seate latitude, 
Cy Nember of inehes in a nautical mile, 


Sa Map seale at trae seale: Latitude, 
AL angular values are assumed to be in radians, Conversion to seale ean 


he achieved by multiplying all distances by the appropriate seale factor. North 
latitudes and cast longitudes are taken to be positive, ie, See Figure 2 


de 


wn f2- p Ss -r/2 


ee ae ‘lear 


B. Map Projection Equations 
I. Cylindrical Projections 

a. Mquirectangular 
Vin=p—p 
Nin = Spt 
Xm=Nm tN. 
Vata’ Xs 

bh. Mercator 
Ny Fe Ape 
soni (45)] 4 [Aste | 


Yu, assumes the sign ofp 


j “ Xin = Xun . X. 
Vin =Vin 2 NG 
c. Miller 
Xu = Aye 


Yuen [ tan F424) | | 


Yu assumes the sign of p 


Xn = Xn = Ne 


Vin = Yn : Y, ( 
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7, North Pole 


General Coordinate Systems 


igure 2 


p~ Latitude 
jem Lontitude 


st na ps fe 


Perspective Coordinate System 


Figure 4 


Yn 


Figure 3 


Azimuthal 
0 Equidistant 
(pot) Coordinate 
System 


bo 
ut 
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Cn Central Meridian 


SE Ae eo ea 
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d, ‘Transverse Mereator Sphere With Center al 0°N O°1:, 

Soa li Retaein 
2 [-- Clos p sithaye 

Yo tan "tu p/eos Lspet | ¥. 
Xm Nn NG 
Vine Vor mY, 

o Universal ‘Transverse Mercator (UTM )-Spheroid 

‘The following, transformation constants are computed only onee, 

(1 )2 = (APR BY) / BE 
Wt = (AP BY) AY 
Ay = (A--B)/ (A+B) 


pt dries oi Sinaia Gee iia age ; 
NAY LAVACA AG) bgp (Aut An )| 
1’ as AN A —A ele 4A eee a 
9 ‘ " tl 8 " tt Of Ty | 

(’ eae [a tm A hepa ak tA | 

' Ts! Nu “An 7 On Ny ; 

1 oe 3D : p 

i) 18 \ [a Ni, 1 1 Av | 

oe 8S : 

ls = Sg ATAnI = An | 


Zy, = 9996 


The following equations are used to Gansform a latitude longitude (p. ) to 
Xins Viv 


AFH Cup 

Asial 

SeZya 9 [AT pi BE sin(2 + opi) FOE + sin 
(46 ipl) —Disin (6 + pl)#Ksin(S +p) | 


le Re oe 
eTLO— EE? sin? (/p]) |" 


Vie 
Sree sin ips + COS Ips + Liss 
2 


Sp= Vit sinip: + cost ip) + [5 tan’ ('ip|) +9 
1? cos" (ip|) #4 LE" cost (lp) ] Zin/ 24 


Sr=Vir * COS Ip| ° Lye 
1 \ hi at w Te af j y 
Syst © cost pf + [1 + tan (|p|) FE cos? Ip] + Zie 


26 
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Mt 
“Fy 


Alan! (fp) 270 18 cos*([p]) - 380 +E sin® Cpl) | Aye 


Vi si (pl) cos (ye) + [OE 55 © Gat (a) 


o Ae 
aa 


“EEE 1? cos® (pf) 58 1 sin® (pl | Za 


Mi cost tp 6 [5 = ES tan Cp) eta! (ip!) 


y= Sp * AKS) i AAS 
MF Ae CO X= Mae, 


Otherwise Xy= By XN. 


VES4S8n + MES © AHS 
Il’ poo Yn= —Y-Yu 


Otherwise Yy=Y—Y. 
N= Na : X. 


Yu Vn an 


2. Azimuthal Projections 
a Azimuthal-Kqual-Area 


I and p are computed the same as the Azimuthal Equidistant: projection. 


Nw=2° sin (“3) sin wp 


vu=Ya YS 
b. Azimuthal Mquidistant 
Ap pom ps 
Kn=cos"! Leos po cos psin po sin p sin [Aye | 


; ened COS pu COS Ey COS p 
— Oh SE Be Ce 
sin Ee sin po 


Vor Apo, p=de 
For Anco, p=r= bu 


X= ie sin ob 
Yu =p cos 


Xin =Xn & NG 
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Yur Vu ONG, 


See Figure 2 and Figure 3, 


 Comonie 


‘ is COs p sinay 7 
x “| SOE UE le ads | 


SiN p SH puch COS p COS py COSApE_ 


\oos SiN p COS pa? SID py, COS p COS Ap,” 
"OL sint p sin push COs p COS py COSALH| 


Ma Nin? Ne 
Vo Ym Vay 


d. Orthographic 
Compute By and the azimuth angle (4p) the same as the Avimuthal qui- 
distant Projection. 


Nan = Sim bye SHU ep 
Yin sin ne COS «bh 
Xmn=AXq, : Ny 


yw = Vn oN, 


2 


~ 


Note: This projection is valid only for lye 2/ 
ce. Perspective 
Compute My and the azimuth angle (@) the same as the Azinuthal equi- 
distant Projection, 
Ry = [alt (ath)! —2 - 


ALE=sin [ rae 


AY=tan (AE) © (2a+h) 


ae (ath) cos Ey] 


Nii =NY sin b 
Yn =XY cos 
Xin = Nin NG 


Vin= Yin 7 Ae 


Note: This projection is valid for Iy’s less than the carth center angle 
from ‘line to observation point? and the horizon. 


; ‘ 3 a : 
BestkEpyax, where Enyay = Cos |e See Figure 4. 
i 
28 
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I, Stercopraphic 


; COS pp sin Aye ; “Pl. sin ( In|) ae 
_ LOE Sin psi pF eos p COS py COSA Pe Esin (lal). 
In. 


Yow * SEP COS py SIN py, COS p COSAp 7 Pek sin (pi) 
" LO-b sin p sin ps eos p Cos py, COSAp Pee i. sin Cpl). 


NwXy 6 ON, 


Nw Ne, 


Vin= Yin ON 


3. Conte Projections 
ie Conte projections are divided into three functional vroups—conformal, 
equal interval, and equal area, Within each group the general equations of trans- 
formation remain the same. The type of projection determines the transformation 
constants (kore). The seale is calculated the same for all conics, 
bh. Conformal Conie (Lambert) 


1) General transformation, given &, kor. 


I, 
peers creed) Rieter mn, Pole: u) T+ ds, sin a an ee 
tan a [ cotan (3 t ae | eee . where 
Pole= 10, Cone over North Pole 
Pole=— 1.0, Cone over South Pole 
Mm k tane®(Z,,/2) 
Nitin Si (Re Ape) 
if Pole < Oand Ap > 0, Xy=—N,, 
if Pole >= Oand Ap <0, X= Xi, j 


Vin = tam ty, COS (Re Ap!) 
Xia Nii “ x, 
Vin= Vin y Y, 


2) The transformation constants (9, k, r,) for the Lambert Projection; 
given the two standard parallels, the central. meridian (#2) and the origin 
parallel (p,). 


I. 
Ly x , Pole i) I+ 1. sin | 2 
tan ae [ cotan (7+ | : fea 


K, 
7 ole | ee SIN pepr = 
tan A [ eotan (4+5% zl ot ) : a ie ] q 


1-1. sin pont 


2G 


se me tence 7 Sox cette caeta ks. Suen Paes i 
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hy. 

a i Pole nus PELs pa aa 

tan == | cotan (p+ ye) Spams | 2 
9 if 9 a I- I. sin Pages 


Ny =a/ (1182 sin® poe) 


Neal (1-04 sin® paw) 


. In(cos pap) —1(CO8 pax) +In( Ny) —In( Nz) 


a In (tan +) ae (tn 3) 
=| | 


Ni COS po Ne COS paps 
ene 


> | tan® (2) tan (2) | 


ro=k tan (* ) 


& Conic Mqual-Interval (Ptolemy, Kavraiskiy IV) 


1) Equations for the general ansformation from latitude and longitude 
to x, y given, k, ru 


Mw=k—as p 
Nn = Mn Sin (K+ Ap) 
Yin to Tn COS (Re Ap) 
Xm= Xm Xe 
Yu=Yuo* Ys 
2) The transformation constants for the Ptolemy Projection. 


X=SiN pays 
k=a [cotan (pan) + pept] 


nH=kma + po 


3) The transformation constants for The Kavraiskiy IV Projection. 


— 


COS psp 7 COS pays 


Psp2 Psp 


y) 


“ 


a | COS prt COS px 
| ee — oh + och tue | 
g Q Psp R Psy 
r=k—a + po 
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ad, Conie Batal-Area (Alber: ) 
1) ‘Transformation from fititude and longitude to x, yy given ® ky ry. 
1,0-- Se sin? p +l! stu! phe" sin" p 


sin B= sin p ee Ps age 
Lot Set 2g tye 
3 y { 


a Bitte cease om ering aie 
roe h —y— (sin y—sin )| 
x=ry sin (Re Ap) 


Vly ly COS p 


2) The transformation constants for the Albers Conic lequal-Area, 
i? COS™ prin He COS? pape 
Qe { 1-1. sin* Pst ) ( — [2 sine pay) 


2: c (sin Basin By) 


Where sin By, sin Ba, and c equal the following: 


5) y 

Sr hiatee, Pa De et od Beat iy 
1.0-+ sls SID” ps wk mH sin! p. 7) + lt." sin! Ps 
; 3 5 i i ! 
sin By =sin poy 


9 : : 
1.0- he 2++ aes ia 
3 aD 1 


I scl ahs Oh Gat yah De Fost ie Woe Be 
10+ I." sine poy a ie $i! py ch eh sin” pois 

3 Pry 5 Ps) 7 ps1 
sin Ba=sin pope 


9 ‘ 4 
ena Pee 
d ao t 


Sel Lo-2)] ( ae r+ ( Flow, ( = 7 ))] 


i COS prot 
RLV sin? pa)! 


k= 


eS Bcd DS ats Le eer 
1.0 -L? sink aa sit! pak Ge sin" p, 


3 
9) ‘ 
(ie ape ope ence re caer 
8 5 i 


sin B,=sin p, 


=| RS (sin By—sin Ba) | ° 
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4d. Miscellaneous 
i Polyeoniv 


The following (ransformation constants are computed only once, 
Wits (AP =H") / AB 


Av= (AB) /(A+B) 


, 5 7 , SI H 
Vers [1mAvk 2A ayy + Bria) | 


Wisk 4 [ An Ave (AW Ay!) + ce | 


a) 6h" 


ee LD te AD BL to AS 
Ci = iG A [a Ay a A (Ay Ay )| 


| 


1, 39 avrg lh s 
l= 48 A [a. A, '-+ ia | 


we By PAA] 


512 


The following equations are used to transform a latitude longitude 
(p, 1) to Xins Vine 


Ap= Cu pe 

A=al) 

SS[A’ + [pl Bo sin (2 + ipi)+C’ © sin(4 + jp) —D 
sin (G6 - [p|)-EE’ sin (8 - Ip)] 

REE= AA/( LO? + sin (2+ jp|)) 

Case when jp} >0. 

pa= + sin (jp) 

X= RE + cos (|p|)/sin (ip!) 

Y=5+2 - XL - (sin (6/2))# 

N=AL + sin (0) 


Case when p=0 
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Assign proper sity to Xoand ¥ 
Mi 0. Xy= XX, 
APSO, X= omX=X, 
py Vis ie y, 
p50, VEY Y, 
Mu=Nn * N 
YoY oY, 
bh. Sinusoidal 
Nu Aye + cos (p) 
Yn=p 
Xm =Aw oN, 
Vn= Vu Y, 
c« XY Display 
Nin = Aye 
Yu=p 
Xn=Am +X, 
Vn=Yn ° Y, 
CG. Map Seale Factors 
I, Cylindrical Projections 
a Equirectangular 


N= 2° NLEN 
ra Yas ARR ace ear eine 


(erat pier) 


Yo= 2. Yi 
. (prea pow) 


b. Mercator, Miller, Transverse Mercator 
kor = [10-2 sin py]'4/cos Mm 
SoS ¢ Ky 


: Py ww Cro a 
Cyow= Dy ou = 


If scale calibration ‘s not desired 
As=Cyom 
Y.=Dyon 
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Ho seale calibration is used, Che latitude, longitude, and x ane y distances 
From map center are required for (wo points--A and Bot is best to have 
point Ai upper right hand quadrant of map and point Bin the lower left, 


Y= Cyow Clransform of yy) 
Ve Dyan Clransforny of py) 
Suet Cyne Coransform: of py) 


Sue Deyo Clransformy of yn) 


NEC say : [= | 


«. Universal Transverse) Mercator 


remainder same as b, above, 


2. Azinuithal Projections 


a Azimuthal Mqual-Area 


i P, 
Ae 2 sin (a ) 
YEN, i 


l, Azinuthal Mquidistant 


Pama ee 
Ae RGEarax 


YEN. where P, equals the radius in inches of the plot, and 
RGEyay is the maximum: range in nautical miles to be 


plotted. 
. G Cie Sns as Mercator (C.1.b.) 
d. Orthographic 
X= P, 
YEN, 
34 
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& Perspective 


Mad Hatt cate] 
Al Inv stu [dic | 


NY tin (Abbas) © (Qackhy) 


. DP, 
Nw xy" 
Yur, 


See Figure 4 for definition of Allyasy and XY, 
f. Stercographic 
I, 


ae tan (aes) 


“ 


3, Conic Projections 


Csi = Daun = aa 
| Si 


If no scale calibration 
N= Cray 

y Y= Do 
IF scale calibration 


%=Cyou (transform of jy 


Xa=Cyon (transform of jy 


' 


{ ) 
Ve=Dyow (transform ofp, ) 
( ) 
Ya Dyon ( ) 
Ne= Cyan x [=] 


‘4. Miscellaneous 


transform of py, 


a. XY Display 


N= 1.0 
Y.=1.0 


b. Polyconic—Same Universal Transverse Mercator (C.1.c.) 


c. Sinusoidal—Same as Mercator (C.l.b.) 
a 35 
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VIL DESCRIPTION OF PROGRAM VARIABLES 


A. Arrays (DUMIE and SAVE) for Storage of Input Values 


Loeution Varinble Units Description 
| MCCTEN Kecentrieity of the ernath 
2 RADI Nautiea! Radius of the Marth 
Miles 
3 SADIOMR Miarp Senle 
I CONFAC The conversion factor to yo fron, map 


units to enrth units 
72960 inehes ina nautien) anile or 
SO.37 inehes ion meter 
4 [CALEB Qor | Miatp sede calibration control parameter 
Q, no ertibration 
I, senle ix eatibrated by two points 
from (he map. Values for locations 
[2 to 27 must be given. 


6 ROOD Degrees Latitude of map origin, Degree part, 
North is plus and south is minus, 
7 REHOOM Minutes Latitude of map origin, Minute part 
8 RITOOS Seconds Latitude of map origin, Second part 
) NAMCOD Degrees Longitude of map origin, Degree part 
10 XMUOQM Minutes Longitude of map origin, Minute part 
II NAEUOS Seconds Longitude of map origin, Second part 
12 SYA Inches Yo distance from map origin €o point A 
13 SX A Inches XN distance from map origin te point A 
I SYB faehes Y distance from map origin to point B 
15 SXB Inehes NX distance from map origin to point B 
Te) RIOAD Degrees Latitude of point A, Degree part 
7 RITOAM Minutes Latitude of point A, Minute part 
Is RIHOAS Seconds —— Latitude of point A, Second part 
19 XMUAD Degrees Longitude of point A, Degree part 
= 20 AN MUAM Minutes Longitude of point A, Minute part 
5 21 XAMUAS Seconds Longitude of point A, Second part 
: 22 RHOBD Degrees Latitude of point B, Degree part i 
23 RHOBM Minutes Latitude of point B, Minute part 
24 RIOBS Seconds Latitude of point B, Second part 
25 XMUBD Degrees Longitude of point B, Degree part 
26 NXAMUBM Minutes — Longitude of point B, Minute part 
27 XMUBS Seconds Longitude of point B, Second part 
28 TSLATD Degrees True seale latitude, Degree part 
29 TSLATM Minutes True seale latitude, Minute part 
30 TSLATS Seconds ‘True seale latitude, Second part 
31 TPLOT Control parameter for subroutine 
RYTOUT 
=1, Only valid value 
32 NTAP ; Data set reference number for plotter 
output 
33 NDAT Datu set reference number for data. to 
be symbol plotted 
34 NDAT2 —— Data set reference number for data to be 


line plotted 


9 
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Loention 


"3 
heb 
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Varinhle 


ICOLIN 


NEEM 


YLIM 


IOVRLY 


ISYMPT 


Uintts 


Tnehes 


Inches 


38 


Deseription 


Line Control Parameter to indiente the 
format type of user line dicta 
QO, no dita 
1, SO character World Data Bank 
Fornuet radians 
2 22 Byte Binary World) Onin 
Bank Mornint 
3. CGraphie Data Forni 
A, Not used 
4, 80 charaeter World Data Bank 
Format degrees, minutes, seconds 
6, Dahteren 
7, ‘Trace | Fomaat 
S, Not used 
9,8 Byte World Datw Base EL For. 
mutt direct necess 
Distance from the center of the plot to 
the right margin 
Distance from the center of the plot te 
the top margin 
Overlay control parameter 
=0, No overlay 
|, Line prid 
= 2, Not used 
3, Range Rings 
4, Cirele 
“a, Azimuths & Elevation Rings 
= 6, Box 
= 7, Ellipse 
28, Creat Cirele 
Range Box 
= 10, Not. used 
“Ti, Area fill 
12, UTM Grid 
713, Lat/Long tiel 
= 14, WPM Meter tick 
= 15, Corridor 
Symbol control parameter 
=0, No symbols 


=1, Trace f Format. [Ht puts the svm- 
bol “."" at each point. 

=2, MBEFMT format 

3, 80 character World Data Bank | 
Format radians 

=f, 22 Byte Binary Weeld Data Bank 
I Format 

=, Graphie Data Format 

=6, Not used 

=7, SO character World Data Bank | 
Format-- degrees, minutes, seconds 

=8, Not used 

=, Trace I format 
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Loewtion Varinble Units Description 


10, not used 
Hi, S Bete World Date Base tf 
lormiat 


A RIOLWD Degrees Latitude of Lower Map Boundary, 
degree part 

tt RHOLWM Minutes latitude of Lower Map) Boundary, 
Ininute part 

12 RHOLWS Seconds Latitude of Lower Map Boundary, 
second prurt 

13 RHOUPD Degrees batitude of Upper Map Boundary, 
degree prt 

hd RHOUPM Minutes Latitude of Upper Map Boundary, 
minute part 

45 RIOUPS Seconds Latitude of Upper) Map Boundary, 
second part 

M6 XMULD Degrees Longitude of Left Map Boundary, 
degree part 

17 XMULM Minutes Longitude of Left) Map) Boundary, 
minute part 

1% XN MULS Seconds — Longitude of Left) Map) Boundary, 
second part 

19 AMURD Degrees Longitude of Right Map Boundary, 
degree part 

40 XMURAM Minutes Longitude of Right Map Boundary, 
Minute part 

Al XMURS Seconds — Longitude of Right) Map Boundary, 
second part 

He PTOL Inehes Minimum distanee between consecutive 
points on the plot 

53 MAP Map Projection Control Parameter 


~ 1, Mereator 

2, Miller Cylindrient 

3, Transverse Merentor 

“al, XY Display i 
5, Azimuthal Mquidistant 

~6, Orthographic 

= 7, lequirectangulur 

» Stereographic 


i 
m_~ e 


ra 


29, Cniversal Transverse Merentor 
Spheroid (UTM) 

= 10, Gnomonie 

=11, Lambert 

= 21, Ptolemy 

= 22, Kavraiskiy 1V 

=31, Albers 

410, Perspective 

=H, Azimuthal Equal-Area 

= 12, Sinusoidal 

= 43, Polyeonic 


1] 


39 
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Loention Virinble Units Deseription 
at RSPID Doperees Latitude of Lower Standard Paralled, 
Depree pur 
nM RSPIM Minutes Latitude of Lower Standard Pruratlel, 
B Minute part. 
56 RSPIS Seconds Latitude of Lower Standard Parallel, 
t Seeand purl 
; jv RSP21 Degrees Latitude of Upper Standard Parallel, 
Degree part 
aS RSPOM Minutes Latitude of Upper Standard Parle, 
Minute part 
; a RSP2S Seconds Latitude of Upper Standard Parallel, 
: Second purt 
G0 CONST, e The constant of the cone for eonie 
projections, Homust be given if ILA 
1, or 


e Distance from center point to right 
boundary for Reetangular projection, 


61 CONST e The constant of integration for conte 
projections, [io nust be given if ELK 
I, or 


* Distance from center point to upper 
boundary for Rectangular projection, 
G2 IL Qor | Control parameter for the caleulation of 
CONSTI and CONSTEK 
~@, The program will compute them, 
using (he standard parallels (RSP 1 
and RSP2) 
-1, User must input the vatues of 
CONST and CONSTK 
63 X MUN Degrees The interval between meridians for line 
grids; ie, meridians will be drawn 
every NMUINT degrees, Hf this value 
is less than or equal to zero, merid- 
ins will not be drawn, 
- | RHOINT Degrees The interval between parallels for line i 
: grids; i.e. parallels will be drawn every 
RILOINT degrees. If this value is less 
than or equal to zero, parallels will 
not be drawn, 
65 DXMUI Degrees The degree inerement. used for generat- 
ing points to define the parallels for 
line grid 


‘ 66 DRHOI Degrees The degree increment used for generat. 
ing points to define the meridians for 
. line grid 
Q7 BALPT Inches Distance to left side of box from map 
center (0,0) ‘ 
68 BXBOT Inches Distance to bottom side of box from map 
center (0,0) 
69 BXRGT Inches Distance to right side of box from map 


center (0,0) 


: 


y 


$ 
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Loewtion Variable Units Deseription 

70 BAXCTTOP Driehes Distunee fo topside of bes frou map 
conten (0,0) 

TI NOE laches XN offset, Plus maves the origin te the 
right and minus to Che deft, 

72 YOrr Thehes Yo offset, Plus tnoves the origin up and 
minus moves it dowar, 

7 PTOLL2 Tnehes The miasiminm distance allowed between 


eomseeutive points before the pen is 
lifted, ‘Mhe default viadue is 10, 
7A TPN I 2 Pen or aperture to be used 
on) Pte O01 Height of the svinbols to be drawn in 
multiples of Q.Ob inehes, Example a 
vide of 10, gives 1 inehes, 
76 TANGA: Degrees The angle at whieh syanbols are drown 
7 ISOR I, a3 Control parameter for svibols 
0, User plotter miuufaeturer's soft- 
wire to generate svmbot 
1, Draws the symbobl by Che stand- 
ard svinhol generator software 
2, Flashes the svmbol 
3, Selects the svinbal from: the svi- 
hol table 


7S RRAZD Degrees Angular inerement used to penerinte 
cireles, cone, Cllipses or range ringces 
7 RR Radius of renge ring or ellipse in minti- 


Cle miles, radius of cirele in’ inehes, 
or angle in degrees for area fills 


SO) TICKAZ Degrees Control parameter for tiek marks on the 
range ting or circle 
sl TLENG Length of tiek marks in inehes on the 


range ving or cirele, Or the area fill 
option, 


S82 CPIPA Not used 
S38 RANAPAX Nautical Radius of Avimuthal Hquidistant, Azi- 
Miles muthal [qaad-Area or Stereographie i 
Projections 
St RIMOCD Degrees Latitude of center for azimuths, boxes, 


cireles, clovation rings, ellipses, or 
range rings degree part 

Sh RHOCM Minutes Latitude of center for aziniuths, boxes, 
cireles, clevation rings, ellipses, or 
range rings minute part 

S6 RITOCS Seeonds Latitude of center for azimuths, boxes, 
cireles, elevation rings, ellipses, or 
range rings second part 

ST NMUCD Degrees Longitude of center for azimuths, boxes, 
cireles, elevation rings, ellipses, or 
range rings-- degree part. 

SS XMUCM Minutes Longitude of center for azimuths, boxes, 
circles, elevation rings, ellipses, or 
range rings -- minute part 


4] 


i) 


‘ Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Loention Virriable Units Deseription 


Su NVCCS Seconds Loupitude af center for azimuths, bases, 
eirelos, clevition | rings, ellipsis, or 
rane Pints second: part 


a) NWRE) Not used 

ot NADAIIN Niutiew! The distanee from the ecuter point of 
Miles BOD to start azimach lines 

") AZD MAN Namen) (Phe distanee from the eenter point af 
Miles BODE to terminite the azimuth lines 

hs AZDDIEL Nation! (Uhe  inerement used for penerting 
Miles points in the azimuth tines 

4 NADIE, Deprees Azimuth dines are drawa every AZD EET, 


degrees, TH less than or equal to zero, 
hoazitnuths will be drawn, 


seston rte WIT Ay Nera nia me ih Li abd bs ac me Loin meena ES peerecee A 


rings are drawn every DEEL degrees, Ef 
this vitlue is less than or equal to zero, 
no elevation rings are drawn, 


a uy SATALT Neation! Altitude for clowation rings 

| Miles 

| wh STALT Moet Height of the BODE center point above 
; seu level 

a a7 WhO Doepreos Mlevation angle to start clevation ringes 
| Ss MLALAN Doperees Mlevation aigle te torminate: elevation 
; { rilies 

4 ag DEL, Deerces Mevadion angle inerement: ie, elevation 
i 

| 

4 100 KLAZD Depreoes Augakur inerement used toe generate 
points in the elevation rings 
104 DTIC Niutiea! Tiek marks are placed every DPIC 

Miles nautien! miles on piven azimuths. Ef 


this value is less Hin or equal to zero, 
no teks are drawn, 


lo DAZTIC Degrees ‘Tiek marks are placed an every DAZTEC 
azimuth 
103 AZMIN Derroes The angle from North to start drawing 


azimuth dines, ellipses, elevation rings, 
or range rings 

10] AZMAN Degrees The angle from North te) terminate 
drawing azimuth lines, ellipses, deva- 
(ion rings, or range rings 


104 A Meters Semi-niajor axis of spheroid 
106 B Meters Semi-minor axis of spheroid 
107 CMD Degrees Central meridian for the ‘Transverse 


Mercator Spheroid Projection 
(UP AD), degree part 

10S CMA Minutes Central meridian for the ‘Transverse 
Mereator Spheroid) Projection 
(UP MO), minute part 

109 CMS Seeonds Central meridian for the ‘lransyverse 
Mereator Spheroid Projection 
(UPA), second part 


v 
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Locnution 


110 


111 


Ife 


a) 


I 


116 


[1s 


119 


120 


121 


P22 


123 


124 


Varinhble 


RR AEAN 


DELRR 


ISCRIB 


ORTALT 


ICORN 


ICEN'T 


X DIST 


YDIST 


IRNG 


D1 


D2 


OBNSW 


ICN TRE 
IRDSRN 


IFBXBD 


JRANK 
LSEQB 


Units 


Nauttent 


Miles 


Encehes 


Inehes 


43 


Deseription 


© Radius in nation! miles of last range 
ring, or 
© Semi-mujor axis of ellipse in meutient 
miles, or 
¢ Format type for input to area fil 
e Range rings are dew every, DIELRR 
naudien! mile, or 
e Naudien! mile increment used te 
eenerate poluts in the sides of a 
“Range box”, or 
® Semi-minor axis of ellipse in nautien! 
miles, or 
e¢ Pistunee in inehes between lines. in 
area fill, or 
e Natticwl mile increment used to 
generate points in gront: cireles 
Control Parameter 
0, postive plot image 
1, negative plot image 
The altitude above sea level for the 
Perspeetive Projection 
Control Parameter for corner ticks 
0, no corner ticks 
~ 1, corner tieks are drawn 
Control Parameter for center tieks 
-Q, no center ticks 
“fT, center tieks are drawn 
Distance from box center ta the right 
side inches for BOX or nautical 
miles for BRAN CHE 
Distance from box eenter to the top 
inches for BOX or nauties! miles for 
BRANGIs 
Control parameter for registry Hines 
<Q, no registry lines 
=|, registry lines are drawn 
Distance from the frame (X-limit) to 
start drawing register lines 
Length of register lines 
Open Box option 
=Q, option turned off 
=, option turned on 
Plotter control parameter 
Data set reference number for range ring 
centers, great cirele points, or ellipse 
centers 
Boundary option for open bex 
=0, no boundary 
=1, boundary is drawn 
Rank or class of line to be retrieved 
Beginning (lower) line identifier of lines 
to be retrieved 
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Loewtion Viecinble Units Description 
127 LSEQE lGnding (higher) dine ideutifier of dines 
to he retrieved 
12S GLLATD Degrees Lower latitude botmd) for line grid, 
degree part 
120 GLLAT Minutes Lower latitude bound for dine grid, 
Diino: prt 
130 GLLATS Seconds Lower Jatitude bound for line prid, 
second part 
131 GULATD Doprees Upper latitude bound for tine grid, 
degree part 
132 GULATM Minutes Upper latitude bound for line grid, 
minute part 
133 GULA'TS Seeonds Upper latitude bound for dine grid, 
second prrt 
| GLLOND Degrees Heft longitude bound for line prid, 
Copree part 
1h GLLONM Minutes Lei! longitude bound for line grid, 
minute part 
136 GLLONS Seconds Left longitude bound for line wrid, 
second part 
137 GRLOND Degrees Right longitude bound for line grid, 
degree part 
[38 GRLONAM Minutes Right: longitude bound for line grid, 
minute part 
139 GRLONS Seconds Right longitude bound for line grid, 
second part 
[10 LINMDIs Line mode control parameter for Gerber 
plotter 
~, solid line 
1, Das line ( } 
~ 2, Dash line ( ) 
= 3, Dash line ( ) 
cod, Standard and Broadgauge Rail- 
manlez (acorn i 
=, Narrowgauge Railronds (------) 


=6, Brondgauge Railroads Under 
Construction (i b&b) 

=F, Narrowgauge Railroads Under 
Construction @! 0: 7 |) 

= Sawtoothed line for reefs 

=9, Multiple-Track Railroads 


( iH Ht ) 
= 10, Multiple-Track Railroads Under 
Construction (4 #8) 
=11, Canals (@-' bob ob oy 
= 12, Dash line (- ) 
I-11 JSYM — The location of a symbol in the symbol 
table 
142 VLINMD(1) ~ First parameter for a given line mode 
1-43 VLINMD(2) a Second parameter for a given line mode 
| VLIN MD(3) ey Third parameter fora given line mode 
145 VLINMD(4) 23 Fourth parameter for a given line mode 


Ad 
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Loention Varinhle Units Deseription 
116 VLINMD GA) Fifth parameter fora given line mode 
117 VEIN ADD (6G) Sixth parameter fora piven line mode 
LIS NSDIR 0 or | Control Parameter for the Lambert 


Conformal Conie when the cone is 
over the South Pole 

0, puts North at che top of map 
1, puts South at the Cop of macy 


: 119 CTMED Zone designation for the central merid- 
ian for U'EM Grid and UTM Meter 
Tieks 

: 150 ISPH 14 Spheroid) for UTM Grid and UTM 


Meter Tieks 

I, [ntornationst 
2) Bessel 

3, everest 

A, Clarke, [S66 
4, Clarke, PSSO 


ll ICORTY Format type of data used for corridor 
option 
152 CRAZD Degrees Angle inerement for curves in corridor 
option 
153 CW Nautical Width of corridor in nautical miles 
Miles (from center to one side) 
154 ISTDE 0,1,2 Control Parnmeters for corridor sides 


=, corridor on both sides 
-1, corridor on -1 90° side only 
~2, corridor on 90° side only 
1d STEP Nautical  Tnerement used to step along corridor 
Miles and sides 
156 160 . Not used 


B. Parameters in Common Blocks 


Block Fortran Math i 
Common Variable Symbol Units Description 
ALTPT ALTPT r Nautical arth radius for Perspective Projec- 
Miles tion 
BODE! AZDMIN AZAD wns Nautical The distance from the center point of 
Miles BODE: to start azimuth lines 
AZDMAX AZDvy Nautical The distance from the center point of 
Miles BODIE to terminate azimuth lines 
AZDDIEL A AZD Nautical The increment used for generating 
Miles points in the azimuth lines 
AZDEL A AZ Radians Agimuths lines are drawn every 


AZDEL radians. If AZDEL ts less 
than or equal to zero, no azimuths 
will be drawn. 


BODE2 ELO IL, Radians Klevation angle to start clevation 
rings 
MWLAIAX HLaaay Radians Klevation angle to terminate elevation 
rings 
45 
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Block Fortean Math 
Cominon Variable Symbol Units Deseription 
Del, AML Radints Hlevation qngle increment, Le, eleva 
tion rings are drawn every DEL 
ridimus, FP DIL is) less thu or 
equal to zero, no cleva ion rings ire 
drawn, 
SATALT SAT, Neuuticnl Altitude for clevation rings 
Miles 
STALT ST oot Height of the BODIi center point 
ubove sen level 
MLAZD Mla Radinns Angular inerement used to generate 
points in the elevation rings 
BODES DTIC ATIC Nautical Tiek marks are placed every DTTC 
Miles nautical mile on given azimuths, 
If DTIC is less than or equal to 
zero, no Gieks are driuwn, 
DAZTIC A AZ,,. Radians Tiek marks are placed on every 
DAZTIC azimuths 
BODIcl AZMIN AW AWN Radians The angle from North to start: driw- 


ing azimuth lines, ellipses, elevation 
rings, or range rings 
AZMAX AZ Radians The angle from North to terminate 
drawing azimuth lines, ellipses, cle- 
vation rings, or range rings 
BOXIN X DIST NDIST Distance from box center (o the right 
side inches for BON or nautical 
miles for BRANGIS 


Y DIST YDIST oy Distance from box center to the top-- 
inches for BOX or nautical miles for 
BRANGIEe 
BOALIN OBXSW OBNSW ao Open Box option 
IFBNBD IeEBABD Qorl Boundary option for open box 
BXNLET BXLFT Inches Distance to left side of box from map 
center 
BX BOT BX BOT [nehes Distanee to bottom side of box from 
map center 
BARGT BARGT Inches Distance to right side of box from map 
center 
BXATOP BXTOP Inches Distance to top side of box from map 
center 
CARD NAMEQ(2) _ _— Might character input identifier 
VAR(20) vo Input values 
ICON _ 1-20 Number of input values for this name 
CETP YO Y — Unsealed Y of map center 
XO Ni —_ Unscaled X of map center 
CETPOT RHOO On Radians Latitude of map origin (central 
parallel) 
XMUO Ihe Radinns Longitude of map origin (eentral 
meridian) 


46 
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Block Mortran Math 
Common Variible Ssinbol Units Description 
CLAN CONST ¥, Constant of the cone for conies 
CONST TS k Nawttienl Coustunt of inteprition for conies 
Miles 
RO r, Nautient Conie radius to the latitude of imap 
Miles origin 
CNTROL, NOPET, NOPEL Jnches A-distanee from user origin to the 
lower left-hand eorner 
YORFFL YOREL Inches V-distunee from user origin to) the 
lower left-hand corner 
NOREC NOPFEC Inehes X-distanee from user origin to the 
eonter of the plot 
YOREFC YOREFC Inches Yedistanee from) user origin ta) the 
center of the plot 
CN TRE PRINT PRINT Logical Parameter for plotter debug 
print 
~ "PRUE, Debug print 
FALSE, no debug print 
CAL D380 CALD30 Logical Parameter for Caleotmp L136 
Plotter - True. or false 
GERBER GERBER Logical Parameter for Gerber Plot- 
ters True or false 
GRAPDA GRAPDA Logical Parameter for Graphie Data 
Format True or false 
COR DR ICORTY ICORTY 19 Format type of data to be processed 
for corridor option 
CRAZD CRAZD Degrees Angular inerement to step around 
eurves (turns) 
CW CW National Width of corridor 
Miles 
ISIDE ISIDE 0-2 Control parameter for corridor 
=O, drawn on both sides 
=1, drawn on + 90° side only 
=2. drawn on 90° side only 
STEP STEP Nautical Increment used to generate corridors 
Miles and center line 
CORNTI ICORN ICORN —_ Control parameter for corner tieks 
=(Q), no corner ticks 
=1, corner ticks 
ICENT ICENT aS Control parameter for center 
=(), no 
=], b 
CPPTRR RHOC 2 Radinns Latitude of center for range ring, 


circle, ellipse, box, azimuths, and 
elevation rings 
XMUC De Radians Longitude of center for range ring, 
cirele, ellipse, box, azimuth and 
elevation rings 
DER DER IER, Radians Angular distanee between two points. 
Real*s 
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lork Mortrany Math 
Common Varinble Svinbol Units Dexeription 
: DISAZ DIST DD Neviiltedt Distinee between two points 
Miles 
. AZ AA Ravdiinns Abele from North of (he line from one 
: point Co another 
hey he a Mecentrieity squnred 
HCCIEN BCCIEN In, leccentricity of the eurth 
als eh MN, Rains Angulir distinee between twa points 
CRIED NMUIINT oEN'T Interval between meridians on lat, 


long grid (degrees), or 

Longitude interval between tieks on 
latflong Ciek perid (degrees), or 

Interval between meridians on UUM 
erid Gneters), or 

Longitude interval between tieks on 
UTA Giek grid (meters) 

RITOINT ainy Interval between parallels on litdong 

grid: (degrees), or 

Latitude interval between tieks on 
lat/lone tiek grid (degrees), or 

Interval between Parallel on UTM 
grid GQneters), or 

Latitude interval between tieks on 
UTM tiek grid Gnueters) 

DNMUI Au, Degree increment for generuting point 

to define parallels on dation grid 

Length of tick in longitude direetion 
on datflonge Giek grid) (seconds), or 

Moter Tnerement for generating points 
to define parallels on UTM grid 

Length of tiek in longitude direction 
on LPM tiek grid Gneters) 


DRHOI Ay Deyvree inerement for generation 
points to define meridians on lat/ i 


long grid, or 
Length of fiek in datitude direetion 
on lat/long tiek grid) (seconds), or 
Meter Increment for generating points 
. to define meridians on UTM prid 
; Length of tick in latitude direetion 
on UPA tiek grid (meters) 
GRHOLW GRHOLW  Radians Lower datitude boundary for the 
latflong line grid, lat/long tick 
grid, UTM grid, or UTM tiek grid 
GRHOUP GRHOUP — Radians Upper latitude boundary for the 
latflong line grid, lat/long tick 
grid, UTM grid, or UTM tick grid 
GXAMULEF GAMULEF — Radians Loeftmost. longitude boundary for the 
latflong line grid, lat/long tick 
prid, UTM grid, or UTM tick grid 
GXMURG GAMURG — Radians Rightmost longitude boundary for 
the lat/long line grid, lat/long tick 
grid, UTM yprid, or UTM tick grid es 


\ 
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Black 
Connon 


GRITD2 


CT MIS 


CUT M 


ICTPIN 


ICNPREL 
PREG 


IRDSRN 


ISWAT 


JRANIS 


JSY MM 


LINEED 


LINIEATD 


Moreriun 
Varin ble 


CPMED 


ISPIl 


i 
CN 
PTOL2 


IPEN 
LIEGE 


[ANGE 
ICNTREL 
IREG 
D1 

Du 


IRDSRN 


ISWA'T 


LSEQB 
LSEQM 


IRANIS 


ISYM 
LSEQ 
IRANK 
LINEMD 


PLIN AI D(G) 


Math 
Sviubol Units 
CV MED 

ISPH 14 

A Meteors 
i} Meteors 
CM Meters 
PTOL2 Tnehes 
IPiEN 1 21 
HG 


IANGIA Deprees 
ICN TRI, 


IREG 
DI Tnches 
1p Inches 


IRDSRN 


LSKQB 
LSEQE 


IRAN IS 


JSYM 
LSKQ 
IRANIX 
LINEMD 


PLINALD 


A9 
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Deseription 


Zone desipnation for Centra Meridian 
for (CPM perid or (CPM meter ticks 
Contral parnmeter for the spheroid 
for the UUM grid ar OT AE ineter 
tieks 
Constants for the UTM grid and 
grid’ Gieks, See common bhoek UMES 
for cotuplete deseription 
Somi-enior axis of spheroid for CEM 
rid and prid tieks 
Semi-ininor axis of spheroid for UUM 
gridiand prid ticks 
Contral Meridian for CUM grid and 
erid tieks 
Maximum distance between consecu- 
five points before the pen is lifted 
Pon or aperture 
Height of symbols to be drawn in 0.01 
inches 
Angle at whieh symbols are drawn 
Plotter control parameter 
Control parnineter for registry Thies 
Q, no registry lines 
1, registry lines 
Distance frome the frame CN-limity to 
start drawing register lines 
Length of register line 
Data set reference number for range 
ring centers, great circle points, 
ellipse centers, or corridor line data 
Control parameter to indicate that a 
point is within projection limits 
Q, within limits 
1, outside limits 
Beginning Gower) dine identifier of 
lines to be retrieved 
lending Chigher) line identifier of lines 
to be retrieved 
Rank or class of line to be retrieved 
0, all lines are retrieved 
>0, only lines with this value 
will be retrieved 
The location of the symbol in’ the 
symbol tible 
Line identifier of line currently being 
processed 
Rank and/or class of line currently 
being processed 
Liae mode control parameter in the 
General Plot Package 
Parameters for the various line modes 
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be Black Mortrnaa Math 
Common Variable Svinhol Units Deseription 
LIN AED | LINMDE LIN AEDE Line made control parameter 
VEEINMDOO) VEEN AED Prrameters for che vierious line modes 
LOOWCAM PEN TRY PENTRY Number of entries in GR tieble 
LRe250) LR Pointers to X,Y values for aren fill 
MAINI ICOLIN ICOLIN Line control parameter 
Q, no line data 
0, format type of dati to be 
M processed 
if See CAM user's guide 
" IOVRLY LOVRLY Overlay control parameters : 


O, no dine data 

o, indientes whieh overlay fen- 

ture to be drawn 

See CAM user's guide 

ISYMPT ISYAPPT Svinbol control parameter 

M, no svimbol plot 

“0, format type of date to be 
processed 

Seo CAM user's guide 
MAP MAP MAP Map projection: control parameter, 
Seo MAP under DUME array for 

further description. 


MAPA CPIPA Not. used 
NPP NPP NPP Previous value oof plotter pen or 
aperture 
NPY PE NTYPIs NPYPE Control parameter for dashed) lines 
NWRD not used 
ORTHALT ORHALT PER. Nautical The altitude of the light souree for 
Miles the perspective projection 
ORTHCON ORTICI P., Nautical eb (r PER, 2 
Miles 
ORTC2 P., Nautical Jerecr’! PER | 
Miles? i 
ORTCS Ps Nautical Pere PER, 
Miles 
ERMAN Rays Radians The earth central angle from the line 


center of earth to light: souree to 
the line center of earth to) the 
horizon 


PIE PILE Fed SAALG927 ox 

PIO2 PIO2 m2 L5TO7N63 me 

PIO PIO4 ald LTSS8N82 nl , 

PLINP NINT NINT 7 Data set reference number for CAM 

input cards 
INPT INPT : Control parameter for initializing 
: parameters in POLINP 
f ITEME PIM vee Previous value of TIME 
50 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


Approved For Release 2000/09/14 : 


Block 
Common 


POIN'TA 


PLY 


PTOL 

RAD Is 
RADEG 
RANMAX 


RRING 


RRINGI 


a 


Fortran 
Vatinble 


RHOA 
XMUA 
RHOB 
XMUB 
SNA 


1D 
KA 
FB 
FC 
FD 
Nie 
AN 
ANQ 
ANS 
ANA 
ANS 
PTOL 


RADE 
RADEG 
RANMAX 


RRAZD 


RR 


TICK AZ 


TLENG 


RRMAX 


Muth 


Syaibal 


RADEG 
! 


MEAN 


RR\, 


RR 


ry, 


T 
L 


RRavw 


Units 
Radian 
Racdinns 
Radius 
Revclintas 
Inehes 
Inehes 


Inches 


Tnehes 


Inches 


Nautical 


Miles 


AT 2067795 


Nautical 


Miles 


Radinns 


Radians 
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Deseriplion 


Latitude of Point A 

Longitude of Point A 

Latitude of Point B 

Longitude of Point B 

NX distanee from map origin te 
Point A 

Yoodistunee from map oripin to 
Point A 

X distance from map origin to 
Point B 

Yoodistunee from map origin to 
Point 2B 

All of these parameters are triusfor- 
mation Constants for the Polyeonic 
Projection 


Minimum distance between eonseeu- 
tive points on the plot 
Radius of the earth 


Radian to degree conversion factor 
Radius of Azimuthal lquidistant, 
Lambert Azimuthal Equal Area, or 
Stereographie Projections 
Angular increment used to penerate 
circles, ellipses or range rings 
Radius of range rings or ellipses in 
nautical miles; or angle in degrees 
for area fills 
Control parameter for tick marks on 
the range ring or cirele 
=), no tiek marks 
= >0, tick marks will be drawn 
every THCINAZ radians 
Length of tiek mark in inehes on the 
range ring or circle; or the area fill 
option 
e Radius in nautical miles of last 
range ring, or 
¢ Semi-muajor axis of ellipse in nauti- 
eal miles, or 
e Format type for input to area fill 


' 
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Blook Portran Math 
Common Varinble Ssibol Units Deseription 
DELRRK ARK e Range rings are drawn overy 
DELRR nautient! miles, or 
e Nautieat mile inerement used) to 
venerate points in the sides of a 
“range dox, oor 
e Semi-minor axis of ellipse in nauti- 
eal miles 
e WDistunee in inehes between fines i 
aren fill, or 
e Nautical mile increment used) to 
generate points in great eirele 
paths 
SCAL| TSLAT ei Radinns Troe seale latitude 
SA DEAR s Map seale 
CONFAC Cy Conversion faetor. ‘The aumber of 


inches ina nautienl mile 72060; 
or, the number oof inehes ina 
meter 8937, 
ICALIB ICALEB Map oseale calibration control 
parameter 
Q, no cuibration 
ST, map seate is ealibrated by two 
points from the miuup 
SCRIBE ISCRIB ISCRIB Control Parameter 
-0, positive plot image 
-T, negative plot image 
SORT ISORL ISORL, Control parameter for drawing 
svmbols 
0, program uses plotter muuufae- 
turer’s software to generate 
svmbot 
= 1, draws the symbol by the stand- 
ard svinbol generator soft ware j 
2, flashes the symbol 
~ 3, scleets the svinbol from the 
symbol table 


STDPAR REHOSPI oat Radians Latitude of lower standard parallel 
RIOSP2 ear Radians Latitude of upper standard parallel 
IL IL Control parameter for the cateulation 
of Mand k 
NSDIR NSDIR Qor | Control parameter for Lambert) Pro- 
jection 
APES NTAP NTAP - Data set reference number for plotter 
output 
NDAT NDAT Data set referenee number for data to 
be symbol plotted 
NDAT2 NDAT2 Data set reference number for data to 
be line plotted 
TrEMPDS NPS NP oo Number of total points generated in 
Corridor option 
TBS IB -- Number of points saved in RIOST 
and XMUST { 
a RIOSTC100) — ¢ 3 Array of latitude points for write to 
a temporary space 
“g 52 
: bos iA onal aati at eeu ook Fl 
. g f , 
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a Block Math 
iy Comnion Syviibol 


Fortran 


Variable Units Deseriplion 


NAMUSTOLOO) uy, Arriy of longitude points for write to 


femipornuy spree 


TAS PREM uh Minor ceventrieity: squared 
he MW Major cecontrivity: squared 
A At Constant for the Transverse Merentor 
Spheroid CUPAD Projections 
IB 13° Constant for the Transverse \Morentor 
Spheroid (UTM) Projections 
ot (" Constant for the 'Pronsverse Merentor 
Spheroid CU'EM) Projections 
FD 1) Constant for the Transverse Merentor 


g Spheroid CUPM) Projections 


Ils Ie? Constant for the Transverse Mercator 
Spheroid (UTM) Projections 
AN N Constant for the Transverse Merentor 
Spheroid (UTM) Projections 
AN? Ne Constrat for the Pransverse Merentor 
Spheroid (UTM) Projections 
ANS NS Constant for the Transverse Merentor 
Spheroid CU'TM) Projections 
ANA N! Constant for the Transverse Mereator 
Spheroid (UTM) Projections 
ANS NO Constant for the Transverse Merentor 
Spheroid (UTM) Projections 
Z7KO ZK, Constant whieh entses the senle to be 
true on the CAML if equal to one, Ef 
less (han one, seule is true on cither 
side of CM, 
TPH TPL Qn G.2S831E853 Jen 
TPLOT TPLOT TPLOT Not used 
TSTOR DUMICI60) DUMI Array for storing input values 
he BAVE(CLO0) SAVE Another array for storing input values 
: UTM A A Meters Semi-major axis of spheroid 
B 3 Mietors Semi-major axis of spheroid 
CM CM Radians Central Meridian 
UTM2 CMD CALD Degrees Central Meridian degree part 
CMM CALM Minutes Central Meridian - minute part 
CMS CMS Seconds Central Meridian seeond part 
NSYS XS NX The X seale factor 
. Ys VY, The Y seale factor 
oe NYLIM NLIM XLIM Inches Distance from plot center to right 
: : murgin 
YLIM YLIM Inches Distance from plot center to top 
sf ‘ margin 
a RHOLOW Shain Radians Latitude of lower map boundary 
fe RHOUP Sip Radians Latitude of upper map boundary 
: AXMULFT Dove Radians Longitude of left: boundary 
XMURGT (ay Radians Longitude of right boundary 
§ AYOFF NOFF NOFT Inches X-origin offset 
a YORF YOrF Inches Y-origin offset 
: 
ia 
. fa 53 
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VIL DESCRIPTION OF SELECTED SUBROUTINES AND OVERALL FLOW CHART 


A, Subroutine COREAD 


Purpose: To call the proper subroutine to rend data to be Hine plotted, 


Calling Sequenee: 
Call CORTAD ON I, ay, KOEN TS 


N dati set reference number of input devies where date is 
loented 

Ix 4, ond of data 
44, not the end of data 

4 Tho latitude of point to be plotted -95, the end of a line 
SOMO 

U. The longitude of point to be plotted 


KOUNT "The number of values in the sand goarrays KOUNT 2.50 
Common Blocks 
MAINI 


B. Subroutine COTRAF 


Purpose: To call the proper co-ordinate transformation (from. latitude; 
longitude to unsealed X/Y) stibroutine fora given projection, 


Calling Sequenee: 
Call COTRAF (Ap, a, X,Y) 
Ap the longitude reference from the origin =a un 
eo the latitude 
NX> the unsealed X-distance 
Y the unsealed y-distance 


Common Blocks 
MEAP 


C. Subroutine CSCALE 


Purpose: (1) To compute or determine the seale from the initial inputs 
(2) To compute the necessary constants fora given projection 
Calling Sequence: 
Call CSCALIE 
All input parameters and output parameters are in common 


Common Blocks 
MAP 


D. Subroutine GRATIC 


Purpose: (1) Cheek for Ap, 9 within map boundary 
(2) Transformation of co-ordinates and sealing 
(3) Shift XN and ¥ 
(1) Cheek for X, Y within plotter board limits 
(5) Cheek for X, Y within open box 
(6) Draw line 


Calling Sequence: 
Call GRATIC (Ag, 9) 
Ap--referenee longitude An= pu, 
e ~-latitude 


34 


s 
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Common Bloeks: 
BONEIM 
CWEPOT 
DISAZ 
ISWAT 
MAP 
Pik 
RANALAN 
TAPES 
TPL 
XSYSN 
NYLUM 
XYORF 


Bh. Subroutine OVRLAY 


Purpose: To eall the proper subroutiaes to do the following: 
1 Draw a latifude Jongitude line prid 
2. Draw rane rings 
3. Draw a cirele 
Draw azimuth lines and elevation rings 
Dirnw na box 
6. Draw an ellipse 
Draw a great cirele path between two points 
S. To fillan area with lines, svmbols, or cross-hatehes 
9, Reetangular box 
10, Not used 
11. UTA line grid 
12, Latitudeongitude tiek grid 
13. UTA tiek grid 
Ll. Corridor 


Calling Sequence: 
Call OVRLAY 


Common Bloeks: 
MEAINI i 


F. Subroutine RYTOUT 


Purpose: ‘To call subroutines to write a variety of plotter commands on tape. 
Calling Sequence: 
Call RYTOUT (N,X,Y,KODIs) 
N - Data set reference number of the plotter output tape 
X-~The X co-ordinate of the point in inches 
Y- The Y co-ordinate of the point in inches 
KODE Indieates which plotter command 
= 1, Po draw a line from the previous point or to plot symbols, 
depending on the plotter mode 
=2, To set the seale factor 
=3, To clear the plotter 
=4, To clear the plotter 


ie =5, To set-up the symbol(s) to be plotted, X is the number 
of symbols to be plotted. Y is the dimensioned array 
containing the Alpha-numeric symbols to be plotted. 
f 55 | 
. i 
t % a 


J 
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Ser the pen to the line made 
7, Net used 
8, Pen up command 
1, Pen upoand move pen te origin 
10, Draws corner teks wt N/2 and Y/2 from the oriein 
11, Clears plot buffer nid writes end of Tile on tape 
Common Blocks: 
TPLOT 
POL, 
ICT PIN 
SORT, 
SCRIBI: 


(. Subroutine TGTRED 


Purpose: ‘To read co-ordinates and svinbols to be printed or drawn 
Calling Sequence: 
Call TOTTRED ON. ky as aay SY MB) 
N, Dataset reference number of input date 
Ko Control parameter for end of data 
“A, latin 
4, end of data 
> Latitude 
w Longitude 
Kooy Phe number of charaeters to be plotted 
SYMB Dimension array containing the symbols to be plotted 
Common Blocks: 


MAIN] 
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CAM FLOW CHART 


READ A CARD 


END 
Stone, DATA OF 
CAND ATA sit 
COMMAND 
CARD 
© STORE VALUES 
IN DUMI 
© MOVE VALUES 
FROM DUME TO 
PROGRAM VARIADLES 
COMPUTE 
SCALE. 
FACTORS 
LINES SYMBOLS 
OVERLAYS 
READ LINE GENERATE READ SYMBOL 
DATA AND ONE OF THE DATA AND 
PLO IT FOLLOWING PLOT IT 
AREA FILL 
AZIMUTHS 
BOX 
CIRCLE 
ELEVATION RINGS 
ELLIPSES 


GREAT CIRCLE 

LAT/LONG GRID 
LAT/LONG TICK GRID 
METER (UTM) TICK GRID 
RANGE RING 
RECTANGULAR 8OX 

UTM LINE GRID 


FIGURE 5- 
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VIL GLOSSARY OF SUBROUTINES 


‘AW FORTRAN Subroutines 


ARCOS Computes Che angle, piven the eosine 

AT AND Computes: the angle whose tunis YON, Range of the anple is 
1 TSO, 

AAI) Transformation fron latitude, longitude to N-Y for the Age 


mutha Mquidistant Projeetion 

AZMSAT. Computes the seule faetors for the Agimuthal lequal- Aron 
Projection 

AZSCAL Computes the seale fuetors for the Agimuthal equidistant 
Projection 

BLCOMP ‘This routine interfnees with the Genern! Plotting Package 
subroutine, Both symbols and dine data are passed, 


BODI« Draws elevation rings and/or azimuths. 1 will alse put tiek 
muirks on the azimuths, 

BOX Draws a rectangle nround a given point. [ts length and width 
are given in inches, 

CALC Culeulates the intersection of a horizontal line with nt line 


CARDIN | Reads the SO character Input card, stores if, and writes it on 
SYSOUT 

CEAGEN Computes the transformation constants for the Albers Pro- 
jection 

CPS Ad Computes the constant of the cone aud the Integration constant 
for the Kavraiskiy EV Projection 

CIS? | Computes the constant of the cone and the integration constant 
for the Plolemy Projection 

CIRCLE Draws a cirele around a piven lutitude-longitude point with 
constant radius in inches 

CIRINT — Computes intersection of two great circles 

CRWISKE Determines the direetion of a line 

CONCON Transformation from latitude-longitude, to X-Y for Lambert 
Projection 

CONEAR Transformation from latitude-longitude to X-Y for Albers 
Projection 

CONTIN ‘Transformation from latitude-longitude to X-Y for Kavraiskiy 
IV and Ptolemy Projections 

CONINT Calls the proper subroutine to compute the Crinsformation 
constants (1, ky 0) fora given conic projection 

CONSAL Computes the seule factors for eonic projections 

COREAD Calls the proper subroutine to read data to be line or svorbol 
plotted 

CORRED | Draws corridor-—main or either side 

CORTIN | Draws corner ticks 

COTRAF Calls the proper transformation subroutine to go from latitude- 
longitude to X-¥ for a given projection 

CSCALE Calls the proper subroutine(s) to compute the scale faetors and 
transformation constants 

DAHLGN To read coastline data in the Dahlgren format 

DARCOS — Determines the angle whose cosine is given in double precision 

DISTAZ Computes the shortest distanee between two points and its 
angle from North 
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ELRING Draws an ellipse around a gieen dutitude, longitude 

ENDPO'T Computes the end pointy given the first point, distanee, and 
aint h 

GNOXNY Transformation from lititude, longitude to N-Yo for the 
Gnomonie Projeetion 

GRASY AE Druws a symbolGsy at a piven jatitude, longitude 

GRATIC Cheeks for latitude, longitude point with imap) boundaries, 
projection limits, and plotter limits, Then it draws the line, 

CGRDLIN | Draws a dine grid within specified boundaries 

GRTCIR Draws a great cirele path between points 

GUMSCL Computes transformation coustints for the CTA fine and tiek 
rrids 

GUTMLL Converts UTM meteors (o latitude/longitude for the GUM line 
and tiek grids 


INOUT Determines whether a point ts inside or outside a polygon 
INPUTS Moves input vadues from DUMEL ray to wetual FORTRAN 
parameters 


LAMINT Computes the transformation constants for the Lambert Pro- 
jection with two Standard Parallels 

LAZEQA — "Fronsformation from latitude, longitude to XN-Y for the Azi- 
inuthal Mqual-Aren Projection 

In’ POT Control subroutine to read data to be line plotted and puss it 
to subroutine GRATIC 

LUT KGD Draws tieks along latitude/longitude prid 


LOOK Locates iu index in an array for aren fill 

LTRACI Rends latitudes, longitudes in the TRACE [ format 

MADEN Controlling routine for the flow of the program 

MBEAIT Reads latitudes, longitudes, and symbols in the MIBEAMIT 
format 


MERCAL Computes the seale fretors for the Mereator, Miller Cylindrical 
and Transverse Mereator Projections 

MERCAT ‘Transformation from latitude, longitude te X-Y for. the 
Merentor Projection 

MILCYL | ‘Transformation from latitude, longitude to X-Y for the Miller 
Cylindrical Projection 

MTRGRD Draws tieks along UTM grid 

NEWPLT Controls the drawing of corner ticks, center ticks, and registry 
lines. Tt cndfiles plot tape and initializes the plotter software, 

ONOPOT ‘Transformation for the X-¥ Display 

ONORED Reads data in the Graphie Data Format 

ONOSAL — Computes the scale factors for the X-Y Display 

ORTHO Transformation from latitude, longitude to X-Y for the 
Orthographie Projection 

ORTSAL = Computes the seale faetors for the Orthographie Projection 

OVRLAY Calls the proper subroutine for overlay features line grid, 
range rings, circles, ete. 

PERSAL = Computes the seale factors for the Perspective Projection 

PERSP Transformation from latitude, longitude to XN-¥ for the Per- 
spective Projection 

PITPOT Calls subroutine POTSYM 

POLINP — Stores input values in the DUMI and SAVE arrays 

POLSAL — Computes seale factors for Polyconie Projection 


POLY Transformation from latitude/longitude to X-¥ for Polyeonic 
Projection 
59 
Fil + 
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POSC AL, Computes the seme faetors for the Stereographie Projection 

POSTER  ("Tratusformirtion from hetitude, longitude toa X-Yo for the 
Stereogriuphie Projection 

PSiTup Mukes neeessiry cals to initiatize and elewr plotter softwere 

RANBON | Dinws a teetangle whose length and width ire piven in icitiend 
miles 

RARING | Dirws tonge rings centered ata given Intitude, longitude point, 
It will also draw tiek marks on the range rings, 

RDATAB Reads latitudes, longitudes in the SO eharaeter: World Data 
Bunk | Format (radians) 

RDATAD Reads latitudes, longitudes in the SO eharaetor World Data 
Bank | format (degrees, minutes, seconds) 

RDANTAR Reads latitudes, longitudes in the [Fight Byte World) Data 
Bank PP Format 

RDATBB Reads latitude, longitudes in World Datu Bank | Format 
(three datu points per second) 

RDNYZ Reads hutitudes, Jongitudes, and elevations in the format 
(L2N, 17.3, FEO. FP.) 

RECSAL Computes the seale faetors for the Mquireetangular Projection 

RECTAN  ‘Pransformation from latitude, longitude to X-¥ for the lMqui- 
reetangulur Projection 

REGMADP Draws registry Hines 

RYTOUT Interface between program and the BLCOMP. subroutine 

SAVIT Used to store data and write Co temporary data set 

SENEQA Transformation from latitude, longitude to X-Yo for the 
Sinusoidal Projection 

SOLAR | Reads latitudes, longitudes of a polygon, transforms to N-Y, 
and passes to SOLPTL subroutine 

SOLEFEL Fills anaren with lines, symbols or erosshatehing 

STRINT Finds the intersection of two straight lines 

TGTRED Controls the rending of data to be svmbol plotted 

TOTSY AM Controls the plotting of symbol data 

TMIERCT  ‘Pransformation from latitude, longitude to X-Y for the 
Transverse Mereator Projection 

TMSCAL Computes the seale faetors and other constants for the Uni- 
vers] Prausverse Mereator Projection 

TRACSY — Reads latitude, longitude in the TRACE | format for svnibol 
plotting. A dot (9 is drawn at each point, 

UPMGRD Draws tine ong standard UTM grid 

UTPAMEXY  ‘Pransformation from latitude, longitude to X-Y for the Uni- 
versal Transverse Mercator Projection 

WDBIN Reads latitudes, longitudes in the ‘Twenty-Two (22) Byte 
Binary World Data Bank Format 


B. Assembly Language Subroutines 
ADATA Processes a character string containing a name and one or more 


numeric constants. Pt returns the name as a character string 
and the constants as single precision real constants. 


ALFIE Converts a character string (A-format) to single or double 
precision floating point 
CLOCK Returns current time 


FELD Er Duplicates the Fortran DEFINI FILE statement 
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HOLLER Converts an integer toa charmeter string 
INCORE | Converts from binuty to charactor string. or frome charieter 
string to binary aecording to D, BP, Go 0 Le and 4 formitts 


CG. General Plotting Subroutines 


The subroutines deseribed here dnterfnee with the software that generites 
the required plotter commands for the Gerber and Caleomp plotters, or graphic 
data format, A debi option isavailable whieh lists the values of the pruvumeters 
in the ealling sequenee of eneh subroutine. 


PLINIT Initializes the parameters for whiehever plotter was selected 
FLASII Will draw the symbol requested for all: plotters except the 


Gerber, ‘The Gerber flashes light) through the requested 
aperture position, 

LMT TER Draws charneters, numbers, and speeil characters. The lower 
left hand corner of the first svimbol is ar oX-Yo. 

LINMOD Selects the line mode 

MVPIEN Moves the pen or light souree to a speeified location 

SPRINT Draws charaeters centered on a specified N-Y location 

TYPAMSG © Writes alpha-numeric ehiurmeters on the plot tape as messages 
to the plotter operator via the teletypewriter at the plotter 


1). Subroutines for Line Modes 


CANAL Draws the ennal symbol ¢- ) 
DASITI Draws various dash lines 
DASHLN Draws dash dine ( ! 


MOVPEN Called by MVPEN to interface with the requested line mode 
subroutine 

MOVPEN Called by MVYPEN 

NARGAG = Draws narrow gauge railroad svibol 7 

RIEEPSY  Driws a saw-toothed line for recs seeeiiswnusetaaane tien 

RRMULT Draws multi-rsil railroad symbot hoo | 

RRTICIS | Draws standard gauge railroad symbol o-oo. 7-2 3 
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IX. MAP PROJECTIONS -- DESCRIPTION AND SAMPLES 


This chapter is intended Co give the user better understanding of the various map projections 
wviilihle within CAVAL Mach one is desertbed and a smmple map is provided along with the Input 
dataset used Co generate it, Por purposes of quiek compnrison, Migure 6 iHustetes: the properties, 
coverige, and applientions of the individual projections, 


errno mene ee een sf pe ery arereereye rene ener steers 


PROPERTIES ARIA APPLECATION 


3 my ecw ee .| = 
= “Lys a] &|]%)] 2 a] 5 
so <i pA. sea, cee a ol 
= 3). B/E] BT z py] 8 
= oN a | = fa 7 Z 
L wf SPA] a] es a 
2 aa = 
\thers « ° ° ° 
Azimuthal lqual-Area ° ° ° 
Azimuthal Mquidistant ° * 
lequireetunpular of ef ef e 
Cinomonie ° ° e 
Kavraiskiv TV e ° 
Limbert CC ° e | el ele ° 
Moreator ° ° ° 
. Miller : 
Orthographic ° ° ° 
: Porspeetive ° ° ° 
- Polyconie e 
Ptolemy ° . 
Sinosoidal ° ° 
Stereopraphie ° ° ° ° e i 
\ Transverse Mercator ° ea) 2S 


Definitions: 
Conformal Angles and shapes of all figures within small areas are true. 
Mquidistant AM distances in any direction from a given point are in proportion, 
Aamuthal—All azimuths from the center are true and straight lines through the, 
conter ire great cireles, 
Compromise — Projections with small angular, areal or linear seale distortion, 
Medium-seale 1: 100,000 to £:1,000,000 
Large-scale Larger than 1:100,000 
Presentation Reference, educational and planning maps. 


Figure 6 Guide To CAM Projections 
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A. AZIMUTHAL PROJECTIONS 


The Azimuthal family is a versatile class of map projections. By varying 
the scale along the great circles radiating from the map center, useful character- 
istics can be achieved, such as equal distance from the center (Azimuthal Equi- 
distant), equivalence (Azimuthal Equal-Arca), conformality (Stercographic), 
appearance of viewing from space (Orthographic and Perspective), and great 
circles anywhere on the map represented by straight lines (Gnomonic). Common 
features of azimuthal projections are correct azimuths to and from the center 
(which can be located anywhere) and symmetrical deformation. 
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AZIMUTHAL EQUAL—AREA 


This projection, invented by Lambert, is best suited to small-scale mups 
of continental areas) or hemispheres, ‘he equivalent property is especially 
valuable for depicting distributions or measuring defined areas, Migure 7 is 
centered on Kinshasa, 4°28'S., 15° 16'E., to illustrate the value of this projection 
ino mapping areas that extend considerable distances in all directions. The 
azimuths from the center point show two characteristics common to all azinuthal 
projections—all azimuths are correct from the center and straight lines through 
the center point are creat circles, 

PLOTTER  14,.9.,.01,10,, 1.8.04. 

AZEQARKA — 5400, 

CETPOT | -4.,25.,,16.,25, 

MAPBOUND | -90,,,,.90.,.,-150,,,, SO, 

MAPSAL, 2.81 

NYLIM 55,7, 


SAVE: 

AYLIM | 4.25,5.5 

SAVE: 

2 IIx d4 ONE PLATE: COMPOSITE 
Kor 

I AZIMUTHAL EQUAL AREA 
-281 — 3,25 


2 GRID 

LGRID — 20.,20.,.25,.25,-80.,..80.,,,-190.,,, 180, 
2 CIRCLE 

PLOTTER 14,,8.,.01,10.,1,,8.,,4. 
SAVIN 

CIRCLE = -4.,95.,,16.,25.,,2.81, 1 
7 COAST 

PLOTTER  14,,3.,,.01,10,,1,8.,0 
SAVE 

LINEPT 8,2. 

= BOUNDS 

PLOTTER  14.,6.,.01,10., 1,8. 4. 
SAVE 

LINEPT  11,,2. 

2 AZIMUTHS 

PLOTTER — 14,,4.,.01,10.,1,,8., 54. 
SAVE 

BODE “4.,25.,,16.,25,,,20,,5400.,20.,90.,,0.,90.,90.,0.,90.,0,,90..43..315. 
2 CORNER TICKS 
PLOTTER = 14,,1,,.01,10.,1,,8.,,4. 
SAVE 

CORNERTK 

SPLATE 
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Figure 7. AZIMUTHAL EQUAL-AREA 
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AZIMUTHAL EQUIDISTANT 


The Azimuthal Equidistant projection is employed where the distance and 
azimuth are required from a central point to any other point. A hemisphere or 
even the entire earth around one radio station is a popular application, Figure 8 
is an example of a map that could be used to measure distances and azimuths 
from Washington, D.C, to any place in the world. 


PLOTTER — 14,,2.,.01,10.,1,,8.,,4. 
AZED 10800. 

CETPOT — 38.,56,,,-77.,2. 
MAPBOUND _ -90.,,,90.,,,-180.,,,180. 
MAPSAL 2.81 

XYLIM 55,7, 

SAVE 

XYLIM = 4,25,5.5 

SAVE 

2 11 x 14 2 PLATES 

2 PLATH 2 USE SCREEN 50 


Kor 

Ll AZIMUTHAL EQUIDISTANT 
2.81 — 3.25 

2 GRID 


LGRID  30,,30.,.25,.25,-80.,,,80.,,,-180,,,,180. 
2 CIRCLE 

PLOTTER — 14.,8,.01,10.,LaB4. 

SAVE 

CIRCLE — 38.,56.4+77.,2.5,2.81,1,10,,01 

2 COAST 

PLOTTER  14.,3,,.01,10.,1.,8:04. 

SAVE 

LINEPT 8,2. 

2 BOUNDS 

PLOTTER —14.,6,,.01,10,,1..8.,4. i 
SAVE 

LINEPT 11,2. 

2 RANGE RINGS PLATE 2 SCREEN 50 
PLOTTER  14.4.,.01,10.,1,,8.,,4, 

SAVE 

RRANGE — 938.,56.°77.,2.,0.,360.,1.,1000.,5000., 1000, 
2 CORNER AND CENTER TICKS 

PLOTTER  14.,2.,.01,10.,1,8.,.4. 

SAVE 

CORNERTK 

CENTERTK 

SPLATE 
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Figure 8. AZIMUTHAL EQUIDISTANT 


67 


i 
i 
a 


= : s «OnE archers Seda het aes te 


Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


GNOMONIC 


The unique property of this projection is that any straight line on the map 
represents a great circle trace, Its application is restricted to the depiction of 
great circles over long distances for navigational purposes. Tt is best suited 
to areas not excecding 40° of longitude from the central meridian, The straight 
line between Halifax and San Francisco in Figure 9 is a great circle route, 


PLOTTER | 14,,2.,.01,10.,1 Bo. 
GNOMONIC 

MAPBOUND 10,7 0.u° [40,,5.°50, 
CETPOT Aline D3, 

MAPSAL 35000000, 

XYLIM  5.5,7. 

SAVE 

XYLIM  3.18,2.5 

SAVE 

9 Ilx 14 

2. ONE PLATE COMPOSITE 
BOF 

1 GNOMONIC 

~3,18 -3 

2 GRID 

LGRID  10.,10.,.25.,25,10.,,,70.,,,-140.,,,-50. 
2 BOX 

PLOTTER  14.,8.,.01,10,,1.,B..4 
SAVE 

BOX  41.4,,-93.,,,:18,2.5 

2 COAST 

PLOTTER | 14,,3,,.01,10,,1,,8.54. 
SAVE: 

LINEPT 8.2. 

2 BOUNDS 

PLOTTER —14.,6,,.01,10,,1.,8...4. 
SAVE 

LINEPT 11.2. i 
2 GREAT CIRCLE 

PLOTTER —14.,5.,.01,10.,1.,8.,.4. 
SAVE 

CTCIRCLE  50.,7. 

100001 HALIFAX AAAQQONOGI3GVOW 
100001 SAN FRANCISCO 374500N 1222G00W 
9 

9 

SPLATE 

2 CENTER TICK 

PLOTTER 14.,2.,.01,10,,1.,8.,,4. 
SAVE 

CENTERTK 

SPLATE 
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Figure 9. GNOMONIC 
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ORTHOGRAPHIC 


The perspective quality of this projection makes it useful for presenting 
hemispheres centered on any point on the globe. The result is a realistic spherical 
appearance as if viewed from deep space. It differs from. the Perspective in 
that its focus is from infinity, Compare Figure 10, centered on Washington, D.C., 
Projection with Figure 11, 

PLOTTER 14,,2.,.01,10.,1.,8.,,4. 

ORTHO 

CHTPOT — 48.,56.,,-77.,2. 

MAPBOUND _ -90.,,,90.,,,-180.,,,180, 


MAPSAL 2.81 
XYLIM — 5.5,7, 


SAVE 

XYLIM = 4.25,5.5 

SAVE 

2 11x14 1 PLATE COMPOSITE 
EOF 

l ORTILOGRAPHIC 

-281 — 3.25 

2 GRID 


LGRID  30.,10.,.25,.25,-80.,,,80.,,.-180.,,,180, 
2 CIRCLE 
PLOTTER = 14.,8.,,01,10.,1.,8.,,4. 


SAVE 
CIRCLE  38.,56.,,-77.,2.,.2.81,1. 

2 COAST 

PLOTTER — 14,,3.,.01,10.,1.,8.,4. 

SAVE 

LINEPT 8.2. 

2 BOUNDS 

PLOTTER  14.,6.,.01,10.,1..8.,4. 

SAVE j 


LINEPT 11,2. 

2 RANGE RINGS 

PLOTTER = 14,,4,,,01,10.,1.,8.,,4. 
SAVE 

RRANGE — 38.,56.,,-77,,2.,,0.,360.,1.,1000.,5000.,1000. 
2 CORNER AND CENTER RICKS 
PLOTTER — 14.,2.,.01,10.,1.,8.,,4. 

SAVE 

CORNERTK 

CENTERTK 

SPLATE 
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Figure 10. ORTHOGRAPHIC 
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PERSPECTIVE 


Unlike the Orthographic with the “observer” at infinity, the Perspective 
focus is from a point in near rather than deep space. The spherical illusion of 
viewing from a high satellite is retained even when only a portion of the globe 
is shown, Its primary use is for orientation with the map centered on the area 
of interest. In addition to use for limited small-scale coverage, areas less than 
a hemisphere can be shown. Figure 11 is centered over Washington, D.C., with 
the “viewer” at an altitude of 5,000 nautical miles. Figure 12, plotted on the 
Orthographic, can be used to plan Perspective map coverage. 

PLOTTER = 14,,2.,.01,10,,1,,8,,,4. 

PERSP 5000. 

CETPOT  38.,56.,,-77,,2. 

MAPBOUND — -90.,,,90.,,,-180.,,,180. 


MAPSAL 2.81 
XYLIM — 5.5,7. 


SAVE 

XYLIM = 4.25,5.5 

SAVIE 

2 (1x14 ONE PLATE COMPOSITE 
KOF 

1 PERSPECTIVE 

—2.81 — 3.25 

2 GRID 


LGRID  20.,10.,.25,.25,-80.,,,80.,,,-180.,,,180. 
2 CIRCLE 

PLOTTER — 14,,8.,.01,10.,1,,8.,,4. 
SAVE 

CIRCLE — 38.,56.,,-77.,2.,,2.81, 1. 

2 COAST 

PLOTTER = 14,,3.,.01,10,,1,,8.,,4, 
SAVE 

LINIEPT 8.2. 

2 BOUNDS 

PLOTTER = 14.,6.,.01,10.,1.,8.,,4. 
SAVE 

LINEPT 11,2. 

2 RANGE RINGS 

PLOTTER 14.,4.,.01,10.,1,,8.,,4. 
SAVIE 

RRANGE _ 38.,56.,,-77.,2.,,0.,360.,1.,1000.,5000., 1000. 
2 CORNER AND CENTER TICKS 
PLOTTER = 14.,2.,.01,10.,1.,8.,,4. 
SAVE 

CORNERTK 

CENTERTK 

SPLATE 
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Figure 11. PERSPECTIVE 
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Coverage of "ne Earth Perspective Projection ; Theoretical): Elective 
: 3 . Altitude Coverage Coverage 
ar Varivus Altitudes (NM) 1O0NM 819NM 515NM 
(Plotte: on the Orthographic) 200 1145 722 
500 1751 1112 
1000 2353 1511 
2000 3047 1988 
3000 3463 2287 
4000 3748 2497 
5000 3957 2655 
7000 4245 2879 
10000 4510 3090 


Figure 12. PERSPECTIVE GUIDE ON ORTHOGRAPHIC 
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STEREOGRAPHIC 


This is the conformal member in the Azimuthal family and the only pro- 
jection on which any circle on the carth is projected as a circle on the map. 
This feature permits the user to plot with a compass such things as aircraft, radar, 
and radio ranges. However, the major application is the depiction of polar areas 
for topographic maps and navigation charts. The circles drawn around selected 
capital cities in the Oblique Case in Figure 13 are 500 nautical mile range rings. 

PLOTTER | 14.,2.,.01,10,,1,,8.,,4. 

STEREO 0.,,,5400, 

CETPOT —1.,17,,,103,,51, 

MAPBOUND _ -90.,,,90.,,,-180.,,, 180, 

MAPSAL 2.5 

XYLIM — 5.5,7. 


SAVE 

XYLIM = 4.95,5.5 

SAVE 

XYOFF 8,-1.3 

SAVE 

2 11x14 ONE PLATE COMPOSITE 
OF 

l STEREOGRAPHIC 

—3. —4, 

2 GRID 


LGRID 20.,20.,.25,.25,-80.,,80.,,.-180,,,, 180. 

2 CIRCLE 

PLOTTER = 14.,8,,.01,10.,1.,8.,,4. 

SAVE 

CIRCLE = 1.,17.,,103.,91.,,2.5, 1. 

2 COAST 

PLOTTER = 14.,3.,.01,10.,1,,8.,,4. 

SAVE 

LINEPT  8.,2. 

SPLATE 

2 BOUNDS 

PLOTTER  14.,6.,.01,10.,1,,8.,,4. 

SAVE 

LINEPT 11.,2. 

SPLATE 

2 RANGE RINGS SCREEN 70 

PLOTTER 14.,4.,.01,10.,1,,8.,,4. 

SAVE 

RRANGE | 1,,17.,,103,,51.,,0.,360.,1,,500.,500.,500, 

RRANGE = 14.,35.,,120.,59.,,0.,360.,1.,500.,500.,500. 
RRANGE = 10.,45.,,106.,40.,,0.,360.,1.,500.,500.,500. 
RRANGE = 16.,47.,,96.,10.,,0.,360., 1.,500.,506.,500. 

RRANGE = 21.,02.,,105.,51.,,0.,360.,1,,500.,560.,500. 
RRANGE _ -33.,52.,,151,,13.,,0.,360.,1.,500.,500.,500. 
2 CITY PLOTS 

PLOTTER = 14.,1,,,01,10.,2.,0.,,4.,,19, 


SAVE 
SYMPT 2,7, 
I+ 011700N1035100E 
1+ 143500N 1205900E 
1+ 10.4500N 1064000E 
1+ 164700N0961000E 
1+ 210200N 1055 100E 
i+ 3352005 1511300E 
99 
99 
SPLATE 


2 POLAR CASE 
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PLOTTER 142.0110, baad. 
CeEPOT 90,0. 
MAVBOUND | 0.,,,00.,,.-180,,,, 140, 
MAPSAL, 1, 

AXYOPE | -1,7,2.8 

SAVY 

2 GRID 

LGRID  30.,30.,,.25,.25,0,,,00.,.¢ 180.0180, 
SPLAT 

2 CUCL 

PLOTTER 14,801, 1,8.,.4. 
SAVIN 

GINRCLE 90.0.0), 5. 
SPLATT: 

9 COAST 

PLOTTER  14,,5.,.01,10, 1.8.4 
SAVE; 

LINEPT 8,2. 

2: BOUNDS 

PLOTTER |= 14,,6,,.01,10, 1,804. 
SAVE 

LINE PT 11,2. 

9 CORNER UTICKS 
PLOTTER  14.,2.,.0110, 08.4 
SAVE 

CORNERTK 

SPLATE 
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Figure 13. STEROGRAPHIC 
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B. CONIC PROJECTIONS 


The conic group employs a cone that is either tangent to the sphere ata 
small circle or intersecting. at two small cireles, Available in CAM are the Albers, 
which is cqual-area; the Lambert Conformal Conic, which is conformal; and 
two equal-interval projections, the Plolemy and. the Kavraiskiy 1V. 


ALBERS 


This conic projection employs two. standard parallels one-sixth of the dis- 
tance from the top and bottom of the map. It has the valuable property of equiv. 
lencey combined with minimum scale error, As such, it is especially suited for 
maps having a predominating east and west: dimension. Maps of the United 
States frequently use the Albers, Figure 14, centered on A0°N., 95°W,, inchides 
five degree ticks, coastlines, boundaries, and outlining box. The standard parallels 
are 29°R0'N, and 45°30'N, 

PLOTTER — 14.,2.,.01,10..1.8.,,4. 

CEAGEN — 6378388,6356912,,29.,30.,45.,30, 

MAPBOUND | 10.,,,70.,,,-140.,,,-50. 

CHTPOT — 40.,,,-95. 

CONFAC 39,37 

MAPSAL, 35000000, 

AYLIM — 5.5,7. 


SAVE 

XYLIM — 3.18,2.5 

SAVE 

2 ILx14 ONE PLATE COMPOSITE 
EOF 

1 ALBER'S CONIC EQUAL AREA 
—3.18 —3. 


2 LALOTICKS 
LALOTICK  10.,10.,720.,720.,10.,,,70.,,,-140.,,,-50. 


2 BOX 

PLOTTER = 14.,8.,,01,10.,1.,8.,,4. 
SAVE 

BOX 40.,,,-95.,,,3.18,2.5 

2 COAST 

PLOTTER  14.,3.,.01,10.,8.,,4. 
SAVE 

LINEPT 8.2. 

SPLATE 

2 BOUNDS 

PLOTTER = 14.,6.,.01,10.,1.,8.,,4. 
SAVE 


LINEPP 11.2. 

2 RANGE RINGS AND AZIMUTHS 
PLOTTER 14.,4.,.01,10.,1.,8.,,4. 

SAVE 

RRANGE  40.,,,-95.,,,330.,30.,1.,500.,3000.,500. 
BODE _40.,,,-95.,,,500.,3000.,30.,10.,.5555330.,30, 
2 CENTER TICK 

PLOTTER 14.,2.,.01,10.,1.,8.,,4. 

SAVE 

CENTERTK 

SPLATE 
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Figure 14, ALBERS 
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KAVRAISKIY IV 


The Kavraiskiy IV with (wo standard parallels is the result of Russian efforts 
to develop a projection “with the Jeast mean square linear distortion” for the 
area of the Soviet Union. Because it displays areas of large longitudinal extent 
so well, iL is the choice for most maps and atlases of the Soviet Union, The sample 
shows the USSR with clevation rings and azimuths centered at GO°N,, 40°. Eleva- 
tion rings are range rings vertically projected from a given center on the carth’s 
surface and intersecting a plane ata given altitude, 

PLOTTER — 14.,2.,.01,10,,1.,8.,,4. 

: CEIKIV — 0.,,,47.,,,62. 
: MAPSAL, 60200000. 


MAPBOUND | 0.,,,88.,,,-20.,,.-140. 
CETPOT | GO.,,,100, 


: XYLIM 55,7. 
a SAVE 
XYLIM  3,18,2.5 
SAVE 
2 11x14 ONE PLATE COMPOSITE 
KOF 
| KAVRAISKIY IV 
-3.18 -2.8 


2 GRID, BOX AND COAST 
LGRIID 20.,20.,1.,1.,01,,,90.4p)-20.445°140. 
PLOTTER  14,,8.,.01,10,,1,,8.,.4. 
SAVE 

BOX GO.,,,100.,,,3.18,2.5 

PLOTTER  14,,3.,.01,10.1.,8.,.4. 
SAVE, 

LINEPT  8.,2. 

2 BOUNDS 

PLOTTER  14,,6.,.01,10.,1.,8..h. 
SAVE 

LINEPT  11.,2. 

2  AZIMUTHS AND ELEVATION RINGS 
2 SCREEN 70 


SPLATE 

PLOTTER 14.,4.,.0:,10.,1.,8.,4. 

SAVE 

BODE  60.,,,040.,,, 130.,1200.,20.,30.,100.,1500.,0.,80.,20.,1.,100,,90.," °0, 

SPLATE 

80 
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LAMBERT CONFORMAL CONIC 


The Lambert, with two standard parallels, differs from other conics only in 
the spacing of parallels. This spacing decreases between the standard parallels and 
increases beyond them so that the North-South scale at every latitude exactly 
matches the East-West scale. Its conformality gives it excellent azimuth and 
great-circle accuracies for midlatitude arcas, particularly those with a large East- 
West extent. The Lambert is suitable for both large- and small-scale mapping and 
is the midlatitude projection used for most acronautical charts. The facing map, 
centered on 60°N. and 150°E., illustrates a typical midlatitude application, The 
legend box and deletion of map detail within the box are new features of CAM. 

PLOTTER  14.,7,,.01,10,,1.,8.,,4. 

LAMBERT _ 0.,,,47.,,,62. 

MAPSAL 60200000. 

CETPOT  60.,,,150. 
MAPBOUND  0.,,,88.,,,20.,,,-80. 
XYLIM_ 5.5,7. 

SAVE 

2 LEGEND BOX 
OPENHOX _1,,-3.08,-2.4,-.1,-9, I. 
XYLIM_ 3.18,2.5 


SAVE 

PLOTTER 14.,2.,.01,10.,1,,8.,,4, 

SAVE 

2 11x14 ONE PLATE COMPOSITE 
EOF 

1 LAMBERT CONFORMAL CONIC 
—3.18 ~-2.8 


2 GRID, BOX AND COAST 
LGRID  20.,20.,1.,1,,0.,,,88.,,,20.,,.-80. 
PLOTTER 14,,8.,.01,10.,1.,8.,,4. 
SAVE 

BOX | G0.,,,150.,,,3.18,2.5 

PLOTTER 14.,3.,.01,10.,1.,8.,,4. 


SAVE 

LINEPT  8.,2. 

2 BOUNDS 

PLOTTER 14.,6.,.01,10,,1.,8.,,4. 
SAVE 

LINEPT 11,2. 

SPLATE 
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Figure 16. LAMBERT CONFORMAL CONIC 
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PTOLEMY 


This conic equal-interval projection, invented by Claudius Ptolemy in’ the 
2nd century B.C. was rediscovered in the 15th century. Tt has a single stand- 
ard parallel and equally spaced parallels and possesses the virtues of being 
easy lo manually construct and plot on. The sample shows China with varying 
size circles centered on seven major cities, 

PLOTTER 14,,2.,.01,10,,1,,.4. 

CEIPOS —0.,,,35. 

MAPSAL, 37000000, 

CETPOT  36.,30.,,102.,30, 

MAPBOUND | 10.,,,60.,,,60.,,, 150. 

NYLIM  5.5,7. 


SAVE. 

AYLIM — 3.18,2.5 

SAVE 

2 TEX fd b PLATE 

OF 

1 PTOLEMY 37 MILLION 
-3.18 ~2.8 


LGRID  20.,20.,1.,1,,0.,,.60,,.,60.,,, 150, 
PLOTTER 14,3.,.01,10.,1,,,4. 
LINEPT  1,9.,1. 

PLOTTER 14,,6.,.01,10.,1,,,,4. 
LINEPT  12.,9, 

PLOTTER — 14,,8.,.01,10.,1.,,.4. 

HOX — 36.,30.,, 102.,30.,,5.18.2.5 
PLOTTER — 14.,4.,.01,10.,L.,,.4. 

SAVE 


CIRCLED 39.,55.,,116,,19.,,1.5,3 
CIRCLE 31.,15.,,191.,28.,,1.25,2, 
CIRCLE 23,,06.,,113,,16.,,1,,2. 


CIRCLE 45.,45.,,126.,41.,,.8,2, 
CIRCLE 39.,08.,,117.,12.,,.6,2. 
CIRCLE 29.,39.,,106.,34.,,.4,2. 
CIRCLE 25,,05.,,102.,40.,,.2,2. 
PLOTTER — 14.,2.,.01,10.,2.,6.,,4.,,20. 
SYMPT  2.,7. 


1+ 395500N 116190 
I+ 311500N 121280 
1+ 230600N 113160 
I+ 454500N 126410 
I+ 390800N 117120 
I+ 293900N 106340 
1+ 250500N 102400 

99 

99 

SPLATE 
84 
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Figure 17. PTOLEMY 
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C. CYLINDRICAL PROJECTIONS 


In theory, this class of projections is obtained by wrapping a cylinder around 
a sphere, Deformation increases away from the lines. of tangency or inter- 
section, In CAM there are two conformal projections, the Mercator and Trans- 
verse Mercator, and two compromise projections, the Equirectangular and the 
Miller, The UTM is not a projection but a grid system and is included here be- 
cause of its wide usage. 


EQUIRECTANGULAR 


The Equirectangular Projection, often referred to as the plane chart, is 
produced by spacing the mevidians and purallels at various ratios. It is most 
used for large-scale maps, such as city plans, although recent applications have 
included small-scale overlays on spatially ordered computer printout. In Figure 
18, the meridians and parallels are equally spaced, one inch equalling ten de- 
grees, Hand plotting over this type of map is very easy. 

PLOTTER 14.,2.,.01,10,,1.,8.,,4. 

RECTAN 3.2.5 

CETPOT  45,,,,-95. 

MAPBOUND _ 20.,,,70.,,,-125.,,,-65. 

XYLIM — 5.5,7. 


SAVE 

XYLIM  4.25,5.5 

SAVE 

2 11x14 ONE PLATE COMPOSITE 
EOF 

1 HQUIRECTANGULAR 

—3. 2.75 


2 GRID, BOX, AND COAST 
LGRID  10.,10.,.25,.25,20.,,,70.,,,-125.,,,-65. 
PLOTTER 14.,8,,.01,10.,1.,8.,,6. 

SAVE 

BOX 45.,,,-95.,,,3.,2.5 

PLOTTER 14.,3,,.01,10.1.,8.,,4. 

SAVE 

LINEPT  8.,2. 

2 BOUNDS 

PLOTTER 14.,£.,.01,10,1,,8.,,4. 

SAVE 

LINEPT 11,2. 

2 CENTER AND CORNER TICKS 
PLOTTER 14.,2.,.01,10.1,,8.,4. 

SAVE 

CENTERTK 

CORNERTK 

SPLATE 
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Figure 18. EQUIRECTANGULAR 
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MERCATOR 


The spacing of parallels on the Mercator Projection increases: progressively 
poleward from the equator in a way that makes the projection conformal, ie, by 
increasing the North-South scale to exactly mateh the East-West scale at every 
latitude, This conformality means that any straight line on the Mercator Pro- 
jection describes a compass course or rhumb line. Since its conception in 
1569, this useful projection has been employed in many scales for navigation 
charts and equatorial areas. The user should be aware that distances and areas 
are seriously exaggerated at latitudes greater than 40°, Figure 19, centered on 
Washington, 10.C., has a partial range ring and azimuth overplay plus a rhumb 
line between the center and Reykjavik, Iceland. Note the difference between 
the curved azimuth, which is the shortest distance between two points (great 
circle), and the straight rhumb line, which is a compass bearing that crosses 
successive meridians at a constant angle. 


PLOTTER 14.,2.,.01,10.,1.,8.,,4, 
MIERCAT 0. 

MAPBOUND | -15.,,,80,,,,-180.,,,0. 
CETPOT — 38,,56,,,-77.,2, 

MAPSAL 100000000. 

XYLIM  5.5,7. 

SAVE 

XYLIM = 3.18,2.5 

SAVE 

2 11 x 14 ONE PLATE COMPOSITE 
EOF 

1 MERCATOR 

-3.18 -2.8 

2 GRID, BOX AND COAST 

LGRID 15.,15.,.25,.25,-15.,,,80.,,,-180.,,,0. 
PLOTTER = 14,,8.,.01,10.,1.,8,,.4. 

SAVE 

BOX  38.,56.,,-77,,2.,,3.18,2.5 

PLOTTER = 14.,3.,.01,10.,1.,8.,,4. 

SAVE 

LINEPT  8.,2. 

SPLATE 

2 BOUNDS 

PLOTTER = 14.,6.,.01,10.,1.,8.,,4. 

SAVE 

LINEPT  11,,2. 

SPLATE 

2 AZIMUTHS, RANGE RINGS AND RIHUMB LINE 
PLOTTER 14,,4.,.01,10.,£.,8.,,8. 

SAVE 

BODE 38..56.,-77.,2.,,500.,3000,,30., 1 ys5511900330.,30. 
RRANGE 38..56,,,-77.,2,,,350,,30,, 1,50,,3000.,500, 
LINEPT  7,,5. 


2222222 640900N0215100W 
2222222 385600N0770302W 
9 

9 

SPLATE 


2 CENTER TICK 
PLOTTER = 14.,2.,.01,10.,1.,8.,,4. 
SAVE 

CENTERTK 

SPLATE 

/* 
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Figure 19. MERCATOR 
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MILLER 


Both the area compression of the Equireetangular Projection and the extreme 
seule expansion inthe higher lititudes of the Mereator are objectionable features 
for weneral small-scale world maps. ‘The most-used) compromise between these 
two extremes is the Miller Projection, devised by O, M. Miller of the American 
Geographical Society during World War TL ‘This projection is neither conformal 
nor equalarea and generally is limited to small-scale maps. Figure 20,0 an 
atlas base map for showing world distributions, is a typical application. 


PLOTTER | 14,2.,01,10,1,8..4. 
MILCYL 0. 

MAPBOUND | -80.,,,80.,,.°179.,59,,59,, 180, 
CETPOT 0,0. 

MAVSAT, 254500000, 

XYLIM 5.5,7, 

SAVE 

XYLIM = 3.1,1.8 

SAVIE 

. lis 14 ONE PLATE COMPOSITE 
HO 

I MILLER CYLINDRICAL 

—3 ~2.1 

2 GRID 

LGRID — 30.,30.,.25,.25,-90.,,,90.,,.-179.,59,,59., 180. 
SPLATE 

2 BOX 

PLOTTER  1-6,8.,,.01,10,, 1,8... 

SAVIE 

BOX 0.,,,0,,,3.1,1.8 

2 COAST 

PLOTTER — 144,3.,.01,10,1.,8.,.4. 

SAVE 

LINEPT 8.2. i 
2 BOUND 

PLOFPTER — 14,,6.,.01,10., 1.8.54. 

SAVE 

LINEPT  11,,9,. 


; 2. AZIMUTHS AND RANGE RINGS 

a PLOTTER  14.4,,.01,10.,1.,8.,,4. 

7 SAVE 

: RRANGE _ 0.,.40.4,330.,0., 1,,2580.,9000.,1000, 
Fi BODE 0.,,,0.,,,2580.,8580.,30.,10.,s.00 9330.30. 
4 SPLATE 
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a Figure 20. MILLER 
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a TRANSVERSE MERCATOR 
az This projection, an adaption of the Mercator, uses a meridian rather than 
: the Equator for the line of true scale, AIL of the conformal relationships of the 


Mercator, exeept the rhamb line property, are retained in the ‘Transverse: Mer- 
4 cator This a superior projection for a 15 to 20 degree band centered on. its 
central meridian but, except for its adaption in the Universal ‘Transverse Mer- 
cator grid system, it has rarely been used, 


The coordinates of the center point of the central meridian in this version 

: of CAM are 0°N, and 0°K. By including the equations found on pages 6 and 7 of 
i Conformal Projections in Geodesy and Cartography by Paul 1D. Thomas, the 
: Transverse Mereator Projection can be converted into an Oblique Mercator 
Projection centered on any great circle other Uhan the Kquator or a meridian, 


| In the past, such maps were employed for air navigation. The figure opposite 
it cinploys the ‘Transverse Mercator Projection to illustrate. the relationship of 
1 North America to Asia vin the South Pole. 
PLOTTISN | 14,,2,,.01,10.,1,,7.,,4. 
TMERCT 0, 
a CRTPOT — 0,,,,-90. 
4 MAPSAL, 240000000. 
; MAPBOUND _ -89.0,,,89.8,,,-180,,,,0. 
r XYLIM 55,7. 
v SAVE 
t 2 PILOT ON 11 BY 14 
al 2 2 PLATES 
j XYLIM = 95, 1.65 
: SAVE 
; PLOTTER — 14.,6.,.01,10.,1,,8.,.4. 
ii SAVE 
i BOX 0.455-90.444-95, 1.65 
i PLOTTER = 14.,2.,.01,10.,1,,7.44. 
SAVE | 
i LGRID — 15.,15.,2.,2.,-89.8,,,89.0,,,-180.,,,0. 
i LINEPT 8,2. 
SPLATE 
ml CETPOT  0.,,,90. 
a MAPBOUND _ -89.0,,,89.8,,,0.,,,180. 
=. SAVE 
PLOTTER  14.,6.,.01,10.,1,,7.,,4. 
SAVE 


BOX 0.,,,90.,,,.95,1.65 

PLOTTER § 14.,,2.,.01,10.,1,,7.,.4. 
SAVE 

LGRID §15.,15.,2.,2.,-89.8,,,89.0,,,0.,,,180. 
LINEPT  8.,2. 

SPLATE 
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Figure 21, TRANSVERSE MERCATOR 
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UNIVERSAL TRANSVERSE MERCATOR (UTM) 


The Universal Transverse Mercator, commonly referred to as “UTM,” is 
not a projection but a sophisticated grid system based on the Transverse Mer- 
cator Projection, Central meridians are constructed every 6° of longitude running 
from 80°N. to 80°S. Zones, extending 3° to cither side of the central meridian, 
are overlaid by a uniform rectangular (military) grid. These grids are wsed in 
large-scale precision mapping and can be overlaid on projections other than 
the Transverse Mercator. Figure 22 is a section of an UTM grid pletted over 
a Transverse Mereator urban plan. Figure 23 has been included as a reference aid 
to determine the correct spheroid for different areas of the world. 


PLOTTER = 24,,1,,.01,10.,L,,,,4. 

TMERSD  6378388.,6356912.,29, 

MAPSAL 35000. 

CETPOT  55.,43.,,37,,33. 

MAPBOUND _ 55.,41,,,55.,45.,,37.,30.,,37.,36, 

XYLIM = 9.,10. 

SAVE 

2 18x20 DRUM 

EOF 

UTMGRID — 1000.,1000.,20.,20.,55.,4L.,,55.,45.,,37.,30.,,37.,36.,,37,,1. 
CORNERTK 

SPLATE 
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The UTM system uses 60 zones, cach zone is six degrees wide in longitude. 
The central meridians of the zones are the following: 

3°, 9°, 15%, 21°, 27°, 33°, 399, 45°, 51°, 572, 63°, 69°, 75°, S19, 87°, 932, 99°, 105°, 

111°, 117", 123°, 129°, 135°, 141°, 147°, 1549, 159°, 165°, 1712, and 177° Kast and 

West, 
If the grid zone number is known, the central meridian of that zone. is equal 
to grid zone number times 6 minus 183, The false Easting for cach zone is 500,000 
incters at the central meridian. The false Northing is zero meters for the Northern 
Hemisphere and 10,000,000 ineters for the Southern Hemisphere. The scale factor 
on the central meridian is 0.9996. The semi-major and scmi-minor axis lengths 
in incters for the spheroids are the following: 


Semi-major Axis Semi-minor Axis 
Bessel. Meenas Sly hccatelee 6,377,397, 155 6,356,079 
Clarke 1866... 0... ...... 6,378,206.4 6,356,583.8 
Clarke 1880 00000000... ... 6,375,249.145 é 
Kverest .00.00............... 6,377,276,345 6,356,075 
International © oo, 6,378 388 6,356,912 
96 
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D, MISCELLANEOUS 


The following two projections and display routine do not fall in any of 
the above constructional groupings. The Sinusoidal is an equal-arca projection 
for small-scale maps, while the Polyconic is a compromise projection employed 
at larger seales, The XY Display docs not employ latitude-longitude data and 
is, therefore, not a projection. 


POLYCONIC 


Each of the parallels in the Polyconic Projection is a standard parallel, re- 
sulting in a projection that is neither equivalent nor conformal, llowever, both 
properties are approximated when the mapped area is small and bisected 
by the central meridian. The U.S. Geological Survey employs the Polyconic 
for the standard topographic map serics. Figure 24 is an example of a USGS 7.5 
Minute Scrics Quadrangle overlain by a UTM grid. Only a portion of the map 
is shown. 


PLOTTER 14,,2.,.01,10.,1.,,,4. 

POLYCON = 6378206.4,6356583.8,-75. 
CONFAC = 39.37 

MAPSAL, 2-4000. 

CETPOT 38,41,15,-77,11,15 

MAPBOUND _ 38,37,30,38,45,,-77,15,,-77,07,30 
XYLIM = 12,15 

SAVE 

XYLIM = 9.5,12. 

SAVE 

2 24x30 ONE PLATE 

EOF 

1 UTM 500 METERS 

-8. -12, 

UTMGRID 500,500,500,500,38,37,30,38,45,,-77,15,,-77,07,30,18,4 
CORNERTK 

SPLATE 


99 


aE nm contin ana 0 ee pean te tt mantener bee ee teen ee Se te ne Ae NER: cna annette enanan Cree setae mee cee tet eS cane ae 


Approved For Release 2000/09/14 : CIA-RDP861T00608R000600700004-2 


on i“ 
. we 
' : oe 
nurs 
BASS | 
Pace ee 
y 
4 Pandata | me 
Covet but 1 f 
; ns 
| \ 
= any a ‘| 
By | 
ee 
i a“ 


oN 


sPohiek | gf ON 
Estates a“ x 


¢ 


y : ~. 
ce ea Davisan if mn 


jer be ae Palys ? ON rfietd je a7 


~ 
+ 
iy 


nae Fohiek = a 


ANeceotink) t 
* LN bot 


2 | : “ f - , a 4 ” . eae |, . i \. ‘ o ae 


een mil ie 
neh Ss 


NaN, 1d: 


Wilson Scout 
NX Reservation ? 


3y Patidh 


Approved For Release 3000/09/14 : ‘CIA- RDP86T00608R000600100004- 2 


J Approved For Release 2000/09/14 : CIA-RDP86T00608R000600100004-2 


f SINUSOIDAL 

; Phe Sinusoidal or Mereator Bqual-Avea Projection was created to reduce 
A the distortions of shape present in a Cylindrical MaiialArea Projection Te is 
x wexcellent choice for maps with sienificant North-Scath dimensions, such as 


henpspheres and continents and espechilly South America and Afrien, The equally 
spaced parallels and true meridional divisions are also convenient: for manual 
plotting of data, 


Migure 25 in addition to being an example of the Sinusoidal Pre jection also 
illustrates a new CAM feature, the corridor, which ean be drawn paralicl to 
either or both sides of a given Tine. fi this ease, a 200 nautical mile corridor has 
been plotted connect the three elties shown on nip. 

PLOTTER | 14,,2.,,01,10,,1,8.,4. 

SINEAR 

CEHTPOP — 0.,,,-90. 

MAPBOUND | -90,,,.00.,,-170.,.2 10, 

MAPSATL, 125000000, 


; XYLIM.5.5,7 
: SAVE: 
; XYLIM. | £25.55 
SAVE: 
2 Itx dd ONE PLATE COMPOSITE 
: KOK 
5 1 SINUSOLDAL 
: 3.18 =A, 


2 CRID 

LGRID — 10..10.,.25,.25,-90.,,,90..5°170.,,.10, 
2 COAST 

. PLOTTER 14.,3,,.01, 10, L.,9. 

Z SAVE 

LINEPT 8.2. 

es BOUNDS 

PLOTTER | bL,6.,.01,10.,1,,8.,,4. 

SAVIE 

LINEPT — 11.,2, 

2: CITIES, LINE PLOTS AND CORRIDOR 
PLOTTER 1-4,12.,.01,10.,2.,0..4.,,19, 


SAVE 

SYMPT  2.,7, 

I+ 103000N0G6G5S00W 

1+ 163100S0G680300W 

I+ 384500S80620700W 

99 

i 2 SCREEN 70 99 
Pee MOF 
4 PLOTTER | 14.,4.,.01,10.,1.,8.,,4. 

SAVE 

CORRIDOR | 7.,5.,5.,2.,100.,0.,20. 

1O000LO LO3000N0G65S800W 
1000010 163L00S0G80300W 
f 1000010 384500S0G20700W 
. 9 

9 

2 CENTER AND CORNER TICKS REMOVE SCREEN 

SPLATE 

PLOTTER | 14,,2.,.01,10.,1.,8.,.4. 

SAVE 

CORNERTK 

CENTERTK 

SPLATE 
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Figure 25. SINUSOIDAL 
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XY DISPLAY 


This is not a projection but a routine to display NY data derived from: the 
digitizer, interactive cathode ray tube or manual means, It is most frequently 
used to proof digitized data. In previous versions of CAM, this was called “One 
for One” 


igure 25 isan example of the XY Display. [ts purpose was to demonstrate 
the capabilities of the SOLIDE, routine which fills areas with line or symbol 
patterns or solidly, It was derived by using a cartesian coordinate (XY) system 
and the Graphie Data Format. 


Me eae Sa 


Te 


PLOTTER | 14,1,0.01,5,1,10,0,1 1,0 
ONOPOT 1,1 
CETPOT 40,100 
MAPBOUND — 30,,,50,,,80,,, 120 
MAPSAL 1 
XYLIM. 6.16.1 
XYOFF -5.1,-Bil 
COHWNERTK 
SAVE 
LINEPT 7,3 
B 
{to draw outline of areas] 
1,00000010 500 
0 5500 
3500 5500 
3500 200 
0 200 
0 10000 
; 10000 10000 
. 10000-7500 
8000 7600 
7000 7000 
fe 4000 7500 
: 2000 8000 
i 1000 10000 i 
: 1,00000020100 
10000 7500 
10000 0 
i 3700 0 
ES 3700 2600 
& 6000 2600 
; G000 4000 
: 10000 +4000 
100000030161 
10000 6500 
3000 6500 
3000 5500 
L,09000040101 
: 3500 4000 
; 6000 4000 
L.00000050101 
6000 2600 
6000 0 
L00000060101 
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4000 0 
8000 4000 
LOOQOOOOTOLOL 
3800) 3000 
J 4200 3000 
y 4200 3500 
: 3800) 3500 
a 3800 3400 
i 3750 3400 
ad 3750 3100 
a 3800 3100 
y 3800 = 3000 
L.00000080101 
5000 3100 
5700 3100 
2 5700 3500 
i. 5600 3500 
7 5600 3800 
iy 5000 3800 
5000 3100 
. LOOOO0N090I0L 
a 5100 3250 
a 5100 3450 
| 5600 3450 
H 5600 3250 
im. 5100 3250 
“a L00000310101 
ih 1100 3500 
i 1000 3800 
iy - 1500 4100 
: 1700 4100 
1700 3900 
1400 3400 
1100 3500 
: E 
f: PLOTTER  14,02,0.01,8,3,20,0,11,0,99 
. SOLIDFIL  7,3,0.3,2,0. [to fill with symbol “t”] 
B 
1.00000100101 
1000 10000 
2000 8000 
4000 7500 
7000 7000 i 
8000 7600 
10000 7500 
10000 10000 
E 
PLOTTER 14,03,0.01,8,3, 14,45, 11,0,86 
SOLIDFIL 7,3,0.25,2,45. [to fill with symbol “o”) 
B 
L00000200101 
0 10000 
0 95500 
xa 3000 5500 
¥ 3000 6500 
q 10000 6500 
i 10000 7500 
4 8000 7600 
7000 7000 
: 4000 7500 
# 2000 8000 
t 


1000 10000 
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K 
“Sc PLOTTER | 14,1,0.01,8,0,20,0,11,0 
i SOLIDFIL —7,5,0,2,3,90, [to cross hateh at 30° open area near middle] 


B 

100000300 101 
0 5500 
0 200 


3500 = 200 
3500 5500 
100000310101 

1100 3500 

1000 3800 

1500 4100 

1700 4100 

1700 3900 

1400 3400 
E 
PLOTTER — 14,2,0.01,8,0,20,0,11,0 
SOLIDFIL  7,3,0.18,1,45. [line fill at 45°] 
B 
100000400101 

3500 4000 

10000 4000 

10000 6500 

30000 6500 

30000 5500 

3500 5500 
E 
PLOTTER  14,1,0.01,8,0,20,0,11,0 
SOLIDFIL 7,3,0.1,1,0. [line fill at 0°) 
B 
100000500101 

8000 0 

j 10000 0 

| 10000 4000 

8000 4000 
a) E 
ig PLOTTER  14,2,0.01,8,0,20,0,11,0 
1 

i 

j 

Hi 

} 

q 


SOLIDFIL = 7,3,0.1,3,60. [cross latch at 60°] 
B 
LG0000600101 
6000 0 i 
8000 0 
8000 4000 
6000 4000 
E 
PLOTTER  14,01,0.01,8,3,10,145.,11,0,98 
SOLIDFIL  7,3,0.2,2,-45. [fill with symbol “s” at —45°] 
B 
L0000N700101 
3700 0 
6000 0 
6000 2800 
3700 2600 


Ter ee ste 


qf E 
a PLOTTER 14,2,0.01,8,0,14,0,11,0 
a SOLIDFIL § 7,3,0.01,1,0 [solid fill house with 0.01” weight line] 
if B 
100000800101 
3800 3000 
4200 3000 
x 4200 3500 
3800 3500 
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3800 3400 
3750 3400 
3750 3100 
3800 3100 
i 
PLOTTER = 14,3,0.01,8,0,14,0,11,0 
SOLIDFIL — 7,3,0.02,1,0 [Solid AM barn with 0.02” weight line) 
K 
LOOOOOON0DNLOL 
5000 3100 
5700 3100 
5700 3500 
5600 3500 
5600 3800 
5000 3800 
LOOO00910101 
5100 3250 
5100 3450 
5600 3450 
5600 3250 
E 
SPLATE 


seed 


St Lene 


MERE 
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Figure 26. XY DISPLAY 
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E. SYMBOLS 


A new feature in this version of CAM is a selection of symbols found in 
the LINEMODE option deseribed in Chapter 1, Seetion 1. Included are: solid 
and various dashed lines, canal and reef symbols, and a selection of railroad 
representations, 

PLOTTER 14.,2.,.01,10.,1,,8.,,4. 

RECTAN 5.0. 

CETPOT 0.,,,0. 

MAPBOUND — -50.,,,50.,.,-50.,,,50. 

XYLIM = 5.5,7. 


SAVE 
XYLIM_ 5.6, 
SAVE! 
EOF 
PLOTTER  14,,5.,.01,10.,1.,8.,.4. 
SAVE 
SYMPT  2.,7. 
25 SOLID LINIS 400000N0400000W 
25 DASHED LINE 360000N0400000W 
25 REGULAR 320006N0400000W 
25 LONG - SHORT - LONG 300000N0400000W 
35° LONG - SHORT - SHORT - LONG 280000N0400000W 
3¢ LONC - SHORT - SHORT - SHORT - LONG 260000N0400000W 
25 RAILROADS 220000N0400000W 
35° STANDARD AND BROAD GAUGE 180000N0400000W 
35 STANDARD AND BROAD GAUGE 1GOVOONO400000\~W 
30 UNDER CONSTRUCTION 150000N0400000W 
30° =NARROW GAUGE 130000N0400000W 
30° NARROW GAUGE 110000N0400000W 
30 UNDER CONSTRUCTION 100000N0400000W 
20 CANAL GOOGONO400000W 
20) REEF 20000N0400000W 
99 
99 

SPLATE 
PLOTTER  14.,10.,.01,10.,1.,8.,,4. 
SAVE 
LINEPT 7,5. 
1000010 400000N0050000\V 
1000010 400000N00800001 
9 
PLOTTER 14,,7.,.01,10.,1,,8.,,4. i 
LINEMODE | 1,,.1,.02 
SAVE 
LINEPT  7,,5. 
1000020 320000N0050000W 
1000020 320000N0080000E 
9 
9 
PLOTTER 14.,7,,.01,10.,1.,8.,,4. 
LINEMODE  2.,.15,.045,.015 
SAVE 

a: LINEPT 7,5. 

oe 1000030 300000N0050000W 

a... 1000030 JO0000N0080000E. 

i og 9 

vo PLOTTER 14.,7,,.01,10.,1.,8.,,4. 
LINEMODE | 3.,.15,.045,.015 
SAVE 
LINEPT 7,,5. 
1000040 280000N0050000W 
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1000040 

) 

1) 

PLOTTER ELT. .OF TOT Ba 
LINEMODE — (2,,.15,.045,.015 
SAVE 

LINEPT 7,5. 

1000050 

1000050 

] 

)) 

PLOTTER  14,,5,,.01,10,1,8..4. 
LINEMODE  4.,.2,.05,2.,5, 
SAVE 

LINEPT 7,5. 

1000060 

1000060 

i) 

9) 

PLOTTER 14.5.,.01,10.,1.,8.,,4. 
LINEMODE | 6.,.2,.025,2.,.05,5, 
SAVE 

LINEPT 7.5. 

1000070 

1000070 

) 

9] 

PLOTTER — 14,.,5.,.01,10.,1.,8..4. 
LINEMODE _ 5.,.2,.025,2.,.05,5, 
SAVE 

LINFPT 7,5. 

1000080 

1000080 

9 

9 

PLOTTER = 14.,5.,.01,10.,1.,8.,.4. 


LINEMODE | 7,,.2,.025,2,,.025,5. 


SAVE 
LINEPT 7.5. 
1000090 
1000090 

9 

9 
PLOTTER  14.,2.,.01,10.,1.,8. 
LINEMODE = 11,,.15,.03,2.,5. 
SAVE 

LINEPT  7,,5. 

1000120 

1000120 

9 

9 


LINEMODE  8.,.02 
SAVE 

LINEPT 7.,5. 
1000130 

1000130 

9 

9 

SPLATE 

j* 


158.54. 


PLOTTER 14.,2.,.01,10.,1,,8.,,4. 
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280000NO08000014 


260000N0050000W 
2600N0NO080000K, 


180000N0050000W 
L80000NO080006E, 


1G0000N0050000W 
1GOOOONO0080000K 


130000N0050000W 
130000N0080000K, 


1 LOOOONOO50000W 
11N000N0080000E 


GOODON0050000W 
GOOOONOOS000CE 


20000N0050000W 
20000N00800001: 
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SOLID LINE 


DASHED LINE 


REGULAR a a 
LONG - SHORT - L@-iG ee eee 
LONG ~ SHORT - SHORT - LONG See fear lela ene 
LONG - SHORT - SHORT - SHORT - LONG me eee 


RAILROADS 
STANDARD AND BROAD GAUGE te 
STANDARD AND BRORD GAUGE ae 
UNDER CONSTRUCTION 
NARROW GUAGE REST 
NARROW GUAGE ie ce eg 


UNDER CONSTRUCTION 
CANAL Peseta 


R E E F ea rele a aie feat erating a Hehe 


Figure 27, SYMBOLS 
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